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| ntr oduction

The National Newborn Screening and Genetics Resour ce Center

The National Newborn Screening and Genetics Resource
Center (NNSGRC) is a funded project of the Hedth
Resources and Services Administration (HRSA). The
project is a cooperative agreement between the Maternal
and Child Health Bureau, Genetic Services Branch and
the University of Texas Health Science Center at San
Antonio, Department of Pediatrics. The mission of the
NNSGRC is to: (1) provide a forum for interaction
between consumers, health care professionals,
researchers, organizations, and policy makers in
refining and developing public health newborn screening
and genetics programs, and (2) serve as a hational
resource center for information and education in the
areas of newborn screening and genetics.

The NNSGRC is established on the principle that al
individuals are entitled to genetic literacy and genetic
services in order to prevent or ameliorate the
consequences of genetic disease. Accurate genetic
information and competent genetic services should be
provided to all individuals in a culturally competent,
community based, family focused, prevention oriented,
non-directive and confidential manner. To this end,
states have a critical role to play in ensuring non-
discriminatory effective genetic service and information
delivery.

The NNSGRC serves as a foca point for national
newborn screening and genetics activities, and provides
related resources to benefit health professionals, the
public health community, consumers and government
officials. It also

servesto assist statesin refining their newborn screening
activities through technical assistance reviews and to
enhance their capacity to incorporate new developments
in genetics, health promotion and disease prevention into
the public health system. In addition to annual national
information reports on state and territorial newborn
screening activities, the NNSGRC coordinates and
facilitates national discussions of pertinent topics in the
areas of newborn screening and genetics, and assists in
developing and implementing related demonstration
projects of national interest.

The NNSGRC is a component of the Genetics Division of
the Department of Pediatrics, UTHSCSA.

NNSGRC Committees

The operational activities of NNSGRC draw on the
expertise of two advisory committees. The Newborn
Screening  Committee and the Genetics Advisory
Committee. Additionally there is a Newborn Screening
Technical Review Team available to assist states in
evaluating their newborn screening programs upon
invitation of the State Health Department.

The NNSGRC committees are designed to study, plan,
evaluate, report, recommend and implement projects and
programsthat are priorities of the NNSGRC.

Association of Public Health Laboratories

The Association of Public Health Laboratories (APHL),

formerly the Association of State and Territorial Public
Health Laboratory Directors (ASTPHLD), is a non-profit
educational organization founded in 1951. APHL is

dedicated to a healthier world through quality laboratory
practice. The mission of APHL isto promote the role of
public health laboratories in support of national and

global objectives and to promote policies and programs
which assure continuous improvement in the quality of

|aboratory practices. APHL works collaboratively with its
members and others to reach common goals in pursuit of
thismission. APHL maintainsits national officein

02/03

Washington, D.C., and supports seven regiona
training offices of the National Laboratory Training
Network (NLTN) in conjunction with the Centers for
Disease Control and Prevention (CDC).

The prominence of hewborn screening as amajor public
health laboratory assessment function hasled to APHL’s
cooperation in ensuring the highest quality of |aboratory
data contained in this 2000 report.
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Regional Networks for Genetic Services

(This diagram of previous CORN regions is for reference information only)
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The NNSGRC Newborn Screening Committee (2000)

The NNSGRC's Newborn Screening Committee consists of one representative from each of the ten regional networks outlined on the
map. The NNSGRC provides staff including, data coordination through the NNSGRC administrative assistant. Listed below are the

committee representatives, their respective regions and the states and/or territory included in each region.

Newborn Screening Committee Members and Regions/Or ganizations Served

Randy Heidenreich, M.D.

520-626-5175

Gary Hoffman
608-262-4692

Fred Lorey, Ph.D.
510-540-2941

Fay Larson, R.N., M.S.
860-509-7499

CharlesMyers, M.S.W.
504-568-5070
Kenneth A. Pass, Ph.D.

518-473-1993

L ou Bartosheskey
302-651-5916

Stuart Shapira, M.D., PH.D.

512-458-7430

Judi Tuerck, RN
503-494-7859

Pam King
405-271-6617

Kenneth A. Pass Ph.D.
W. Harry Hannon, Ph.D.

Marie Mann, M.D.

Susan Panny, M.D.
Jm Eckman, M.D.
Nathan Bauer, D.V.M.

Sonya Ross
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Mountain States Regional Genetic Services Network - M SRGSN
Arizona, Colorado, Montana, New Mexico, Utah, and Wyoming

Great Lakes Regional Genetics Group - GLaRGG
Illinais, Indiana, Michigan, Minnesota, Ohio and Wisconsin

Pacific Southwest Regional Genetics Group - PSRGN
California, Hawaii, and Nevada

New England Regional Genetics Group - NERGG
Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont

Southeast Regional Genetics Group - SERGG

Alabama, Georgia, Florida, Kentucky, Louisiana, Mississippi,
North Carolina, South Carolina, and Tennessee

Genetics Network of the Empire State - GENES
New York, Puerto Rico, and Virgin Islands

Mid-Atlantic Regional Human Genetics Network -MARHGN
Delaware District of Columbia, Marylaml New Jersey, Pennsylvania, Virginiaand West Virginia

Texas Genetics Network - TEXGENE
Texas

Pacific Northwest Regional Genetics Group - PacNoRGG
Alaska, 1daho, Oregon, and Washington

Great Plains Genetic Services Network - GPGSN
Arkansas, lowa, Kansas, Missouri, Nebraska, North Dakota, Oklahoma and South Dakota

APHL Liaison
Centersfor Disease Control Liaison

Department of Health and Human ServicesLiaison
and NNSGRC Prqject Officer

American College of Medical GeneticsLiaison
Professional Sickle Cell OrganizationsLiaison
Parents of Galactosemic Children

Sickle cell consumer representative
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National Newborn Screening Report - 2000

In order to facilitate and enhance newborn screening data
collection efforts, CORN’s Newborn Screening Committee
assumed responsibility for preparation of the National
Newborn Screening Report in October, 1992. A
cooperative effort was initiated with APHL’s Newborn
Screening Committee in order to improve data quality and
preclude duplication of effort.  This cooperative
arrangement has been maintained as the National
Newborn Screening Report has continued as a project of
the NNSGRC.

Annual National Newborn Screening Reports are
designed to respond to the needs of federal, state and
local health agencies for pertinent data. It is anticipated
that this report will provide data to aid in evaluating the
scope and effectiveness of existing state screening
programs as well as to assist in identifying unmet needs.

The NNSGRC has not attempted to analyze the data, but
has instead concentrated on compilation and
presentation of the most current and comprehensive
information available. Interpretive comments are included
to explain limitations of the compiled information.
Interested readers are referred to the document Newborn
Screening - An overview of newborn screening programs
in the United States, Canada, Puerto Rico and the
Virgin Islands 2000 available from the NNSGRC office.
This document contains detailed information about the
structure and functions of individual screening programs.
It isavaluable source of complementary information.

Data Collection M ethod

The National Newborn Screening Report - 2000 isa
compilation of 2000 information obtained from state and
territorial  health departments in response to the
NNSGRC's Newborn Screening (NBS) Questionnaire.
Surveys were completed by state or territorial personnel
identified as the most knowledgeable about their
particular newborn screening system.
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Data were compiled from the returned questionnaires and
adraft report prepared.

Although attempts have been made to make this report as
reliable as possible, its accuracy is dependent upon data
provided by the individual programs. A listing of
responders and reviewers for each screening program is
provided in Appendix A of thisreport.

Participation

Information was solicited from all fifty states, the District
of Columbia, Puerto Rico and the Virgin Islands.

Data Collection Period

Data were reguested for the period January 1, 2000
through December 31, 2000

NBS 2000



Abbreviations

The following is a list of common abbreviations used throughout this report.

individual datatables as needed.

NR = No response

N/C = Datarequested were not collected by the program.
N/A = Datawere not available in format requested.

N/D = No datato report.

DA = Does not apply.

~ = Estimates given by the reporting program.

> = Greater than
< = Lessthan
> = Greater than or equal to

IN
1

Lessthan or equal to

02/03 14

Explanatory footnotes are provided for
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1. LiveBirth Statistics

1.0 Introduction

In order to evaluate the effectiveness of the
newborn screening program in reaching its target
population (all newborns), it is necessary to know
the number of live births which have occurred
within the program’s geographic boundaries. In
the past, programs responding to the NBS
guestionnaire were asked to provide the number
of Newborns born in each surveyed geographical
area. Responses to this request varied leading to
the provision of inconsistent, and at times
inaccurate, information. In some cases,
responders supplied births to residents regardless
of place of occurrence and maintained program
dataaccordingly.

Rather than use self-reported data of variable
validity, this report contains tabular live birth data
obtained from a central database maintained by
the National Center for Health Statistics (NCHS)
as reported by state and territorial birth registrars.
Data for Puerto Rico and the Virgin Islands were
not available and were reported by their respective
screening programs. These data are considered
provisiona for an extended period of time before
becoming final and provide the most reliable
uniform data set for comparative purpose.
Occurrence data is used because screening laws
pertain to births occurring within the birth
jurisdiction. Resident births are not considered
appropriate for comparison with the data collected
here.

1.1 Live Births by Occurrence
Subdivided by Race

Live birth data reported by place of occurrence
and subdivided by race ae listed in Table 1.01.
These data were obtained from NCHS and will
eventually be published as final data in Vital
Statisticsof the U.S,, Val. 1, Natality 2000. The
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races listed are those used by the U.S. Census
Bureau. Hispanic origin constitutes a separate
category and is further subdivided in Table 1.03.

1.2 Asan LiveBirth Data

Table 1.02 lists subdivisions of Asian birth data.
These data were also obtained from NCHS and are
by place of occurrence.

1.3 Hispanic LiveBirth Data

Table 1.03 lists Hispanic births subdivided
according to NCHS classifications. Severa state
newborn screening programs have reported
Hispanic birth information as a separate category
and are footnoted accordingly.

1.4 Comments

It is important to make the distinction between
total births occurring within a geographic location
and those occurring only to residents. Because
hospitals and medical practitioners within a state
or territory are bound by the birth laws of that
state or territory, al newborns are screened
accordingly without consideration of residence.

In some instances, data are maintained on
residents to meet specific legal or other
programmatic requirements. Explanations of data
maintained in this manner accompany appropriate
tables. There is confusion about birthswithin U.S.
military or other federal facilities with respect to
whether or not they may be governed by local
program rules and thus, application of occurrence
data as epidemiologic denominators, when
assessing incidence, provision of service, etc.,
may be affected by large federal birthing facilities
in the state or territory. Specific information

NBS 2000



concerning an individual programs geographic
boundaries and the population it serves can be
obtained by contacting the individual program in
question.

It is also important to note that the vast majority
of screening programs do not have a good way of
cross-checking specimens received with birth
records. Also, there are some federal facilties that
may send screening specimens to another state as
aresult of pricing or other concerns all this data
may be included as a part of another state’s
reporting mechanism.

02/03
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Table 1.01: U.S. Live Births (Occurrence) Classified by Race (2000)*

Asian or
American Pacific Is. Hispanic
State/Territory White Black Indians (See Table 1.02 for Total (See Table 1.03 for Non-Hispanic
Asian Breakdown) Hispanic Breakdown)
1 Alabama 41,606 20,246 173 537 62,562 1,934
2 Alaska 6,265 461 2,507 633 9,866 948
3 Arizona 75,061 2,803 5,539 2,067 85,470 36,415
4 Arkansas 28,664 7,405 271 500 36,840 2,438
E California 430,283 35,037 3,023 64,267 532,610 261,953
"6 Colorado 59,927 3,034 642 2,076 65,679 18,305
"7 Connecticut 36,123 5,277 127 1,843 43,370 7,510
||8 Delaware 8,634 2,596 39 370 11,639 1,049
9 Digtrict of Columbia 5,783 8,840 14 522 15,159 1,359
10 Florida 150,692 47,457 1,134 5,022 204,305 46,189
11 Georgia 85,138 44,535 302 3,549 133,524 15,211
12 Hawali 4,043 475 189 12,931 17,638 2,393
13 Idaho 19,218 79 272 294 19,863 2,631
14 lllinois 139,672 34,006 270 8,036 181,984 39,304
15 Indiana 77,022 9,527 142 1,200 87,891 5,931
16 lowa 35,886 1,243 364 925 38,418 2,519
17 Kansas 34,810 2,969 411 1,042 39,232 5,196
18 Kentucky 48,851 4,934 67 571 54,423 1,046
19 Louisiana 38,607 28,242 390 1,036 68,275 1,697
20 Maine 13,042 115 119 186 13,462 157
21 Maryland 44,609 21,240 237 3,488 69,5-7 4 4,732
22 Massachusetts 69,559 8,119 164 4,831 82,673 9,801
23 Michigan 106,127 24,277 672 3,813 134,889 15,642
24 Minnesota 58,392 4,447 1,217 3,490 67,546 6,378
25 Missssppi 22,322 20,028 246 384 42,980 658
26 Missouri 64,790 11,625 363 1,524 78,302 2,697
27 Montana 9,448 45 1,321 113 10,927 700
28 Nebraska 22,623 1,374 393 571 24,961 2,972
29 Nevada 25,600 2,372 428 1,987 30,387 10,362
30 New Hampshire 13,492 161 31 303 13,987 1,070
31 New Jersey 82,170 20,880 178 9,083 112,311 22,653
32 New Mexico 22,271 479 3,658 401 26,809 13,520
33 New York 184,362 5-5,038 714 19,881 259,995 65,963
34 North Carolina 87,263 29,568 1,731 2,785 121,347 12,658
35 North Dakota 7,743 87 913 104 8,847 517
36 Ohio 128,934 23,756 330 2,923 155,943 4,505
37 Oklahoma 37,713 4,766 5,189 982 48,650 4,871
38 Oregon 42,600 1,053 737 2,400 46,790 7,659
39 Pennsylvania 121,663 20,801 391 4,002 146,857 8,278
40 Rhode Idand 11,451 1,115 159 455 13,180 3,194
41 South Carolina 33,319 19,211 197 835 53,562 2,274
42 South Dakota 8,861 106 1,495 127 10,589 247
43 Tennessee 65,637 17,662 172 1,361 84,832 3,401
44 Texas 313,908 41,543 825 11,743 368,019 171,760
45 Utah 46,017 371 619 1,447 48,454 6,308
46 Vermont 6,159 28 13 77 6,277 107
47 Virginia 69,249 22,492 105 4,909 96,755 7,810
48 Washington 68,156 3,462 1,990 6,845 80,453 13,726
49 West Virginia 20,709 796 10 105 21,620 124
50 Wisconsin 58,726 6,505 930 2,089 68,250 4,504
51 Wyoming 5,473 55 262 57 5,847 546
52 Puerto Rico 0 59,461
[53 Virgin Idands 74 1,406 37 1,851 334
| TOTAL || 3,198,747 624,149 41,685 200,759 4,065,674 923,617 3,142,057
* = Unpublished data supplied by NCHS excluding Puerto Rico and the Virgin Islands.
a = data reported by Puerto Rico; b = data reported by Virgin Islands.
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Figure 1.01: U.S. LiveBirths(Occurrence) Classified by Race for 2000
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Table 1.02: Asian Live Births by Occurrence in the U.S. (2000)*

Other Total
State/Territory Chinese Japanese Hawaiian Filipino Asian Asian
P. Islander

1 Alabama 91 24 4 48 370 537
2 Alaska 15 19 21 283 295 633
3 Arizona 173 57 44 263 1,530 2,067
4 Arkansas 52 15 5 59 369 500
[ Caifomnia 13,615 3087 793 15,315 31,457 64,267
|6 Colorado 194 75 36 154 1,617 2,076
|7 Connecticut 311 87 5 167 1,273 1,843
|8~ Delaware 40 1 3 29 297 370
9 District of Columbia 96 29 2 113 282 522
10 Florida 485 161 34 975 3,367 5,022
11 Georgia 160 60 35 168 3,126 3,549
12 Hawaii 674 2,151 4719 3512 1,875 12,931
13 Idaho 33 43 13 42 163 294
14 lllinois 1,056 251 15 1,518 5,196 8,036
15 Indiana 124 50 16 94 916 1,200
16 lowa 128 17 16 67 697 925
17 Kansas 62 8 7 30 935 1,042
18 Kentucky 50 38 5 36 442 571
19 Louisiana 74 18 9 71 864 1,036
20 Maine 24 6 3 33 120 186
21 Maryland 454 85 10 304 2,635 3,488
22 Massachusetts 1,293 184 7 194 3,153 4,831
23 Michigan 499 146 22 321 2,825 3,813
24 Minnesota 206 51 14 122 3,007 3,490
25 Mississippi 24 3 2 30 325 384
26 Missouri 229 51 22 200 1,022 1,524
27 Montana 13 17 8 28 47 113
28 Nebraska 48 19 9 59 436 571
29 Nevada 213 115 119 782 758 1,987
30 New Hampshire 60 15 6 31 191 303
31 New Jersey 1,633 246 16 1,412 5,776 9,083
32 New Mexico 60 25 7 68 241 401
33 New York 7,613 593 25 1,373 10,277 19,881
34 North Carolina 183 69 19 172 2,342 2,785
35 North Dakota 10 5 0 13 76 104
36 Ohio 293 96 12 158 2,364 2,923
37 Oklahoma 83 20 18 45 816 982
38 Oregon 286 147 48 240 1,679 2,400
30 Pennsylvania 650 95 12 160 3,085 4,002
40 Rhode Island 2 0 0 9 444 455
41 South Carolina 87 35 8 90 615 835
42 South Dakota 12 2 0 24 89 127
43 Tennessee 86 30 9 83 1,153 1,361
44 Texas 1,464 254 97 1,204 8,724 11,743
45 Utah 95 64 47 58 1,183 1,447
46 Vermont 15 4 1 4 53 77
47 Virginia 480 101 18 714 3,596 4,909
48~ Washington 542 284 258 1,096 4,665 6,845
49 West Virginia 12 5 2 11 75 105
50 Wisconsin 192 46 5 129 1,717 2,089
51 Wyoming 4 0 4 15 34 57
52 Puerto Rico
|53 Virgin Idands a 37 37
[ TOTAL 34,298 9,004 6,610 32,126 118,721 200,759
* = Unpublished data supplied by NCHS excluding Puerto Rico and the Virgin Islands.
a = datareported by Virgin Islands.
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Figure 1.02: Asian LiveBirthsby Occurrencein theU.S. for 2000
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Table 1.03:

Hispanic Live Births by Occurrence in the U.S. (2000)*

Mexican Puerto Cuban Central and Other Not Stated Total

State/Territory Rican South America Hispanic
1 Alabama 1,406 81 22 157 225 43 1,934
2 Alaka 266 48 9 64 203 358 948
3 Arizona 33,175 241 56 641 601 1,701 36,415
4 Arkansas 1,949 37 8 285 58 101 2,438
5 Cdifornia 225,571 2,073 733 25,134 4,528 3,914 261,953
6 Colorado 13,641 210 35 621 3,752 46 18,305
|7 Connecticut 591 4,122 78 1,536 209 974 7,510
|iB Deaware 498 327 9 186 12 17 1,049
9 District of Columbia 140 14 9 1,102 44 50 1,359
10 Florida 10,814 8,459 9,316 15,964 1,253 383 46,189
11 Georgia 10,491 512 157 2,107 121 1,823 15,211
12 Hawaii 451 750 9 100 991 92 2,393
13 Idaho 2,162 15 5 62 273 114 2,631
14 Illinois 33,121 2,884 181 1,616 1,408 94 39,304
15 Indiana 4,706 323 32 382 100 388 5,931
16 lowa 1,808 43 10 299 124 235 2,519
17 Kansas 3,949 94 16 238 432 467 5,196
18 Kentucky 728 70 41 146 11 50 1,046
19 Louisiana 695 101 62 141 559 139 1,697
20 Maine 29 24 1 31 50 22 157
21 Maryland 909 344 51 2,387 794 247 4,732
22 Massachusetts 391 4,545 79 3,957 328 501 9,801
23 Michigan 5,520 437 79 395 460 8,751 15,642
24 Minnesota 3,109 111 27 437 199 2,495 6,378
25 Mississippi 340 23 5 44 203 43 658
26 Missouri 1,911 119 47 409 176 35 2,697
27 Montana 154 9 4 16 146 371 700
28 Nebraska 1,954 24 8 320 151 515 2,972
29 Nevada 8,245 161 176 926 533 321 10,362
30 New Hampshire 99 78 4 122 55 712 1,070
31 New Jersey 3,436 6,984 858 10,588 312 475 22,653
32 New Mexico 4,701 51 33 129 8,570 36 13,520
33 New York 8,045 14,086 476 22,442 8,995 11,919 65,963
34 North Carolina 9,524 621 105 2,209 109 90 12,658
35 North Dakota 166 7 0 11 32 301 517
36 Ohio 2,197 1,331 45 440 188 304 4,505
37 Oklahoma 3,336 104 18 217 651 545 4,871
38 Oregon 6,937 91 42 315 147 127 7,659
39 Pennsylvania 1,294 4,931 91 521 727 714 8,278
40 Rhode Island 130 648 14 1,233 86 1,083 3,194
41 South Carolina 1,565 131 18 332 155 73 2,274
42 South Dakota 149 14 0 57 23 4 247
43 Tennessee 2,483 214 42 497 123 42 3,401
44 Texas 149,126 1,071 270 8,367 8,598 4,328 171,760
45 Utah 4,841 100 14 560 593 200 6,308
46 Vermont 15 13 3 3 4 69 107
47 Virginia 1,769 558 57 4,750 493 183 7,810
48 Washington 9,431 268 40 596 1,036 2,355 13,726
49 West Virginia 36 1 2 3 8 74 124
50 Wisconsin 3,425 624 32 248 162 13 4,504
51 Wyoming 486 6 0 1 45 8 546
52 Puerto Rico 59,000 100 61 300 59,461
53 VirginIslands 334 334

TOTAL 581,915 117,133 13,529 113,405 49,690 47,945 923,617
* = Unpublished data supplied by NCHS excluding Puerto Rico and the Virgin Islands.
a = datareported by Puerto Rico; b = data reported by Virgin Islands.
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Figure 1.03: Hispanic Live Birthsby Occurrencein the U.S. for 2000
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2. Newborn Screening Overview

2.0 Introduction

It is extremely difficult to compare data from
various screening programs without the use of
standard  definitions. As screening has
progressed, so has our understanding of the
disordersinvolved. In most instances, screening
has led to the discovery of a multitude of
manifestations of what previously were
considered to be simple  disorders.
Correspondingly, the definitions of degrees of
severity of a disorder, and their relationship to
laboratory screening results, determine the
actions of both laboratory and follow-up
personnel. Consensus definitions have not yet
been reached among the various screening
programs. In order to try to arrive at such
definitions, programs were once again asked to
share their definitions of various disorders.

2.1 Disorders Included in
Newborn Screening Pro-
grams - 2000

Table 2.01 lists each newborn screening program
and the disorders included for testing in 2000.

Most programs were guided by statutes or rules
requiring that certain screening tests be
performed. When testing was required, the |etter
“R” is used in the table. In non-required (or
voluntary) screening situations, the letter “V” is
used.

2.2 Laboratories Providing
Newborn Screening Tests

Table 2.02 provides a summation of the type of
laboratory service(s) available. Programs were
asked to respond with information denoting the
type of laboratory service(s) available. While

02/03

most programs used a single laboratory, others
permitted testing at one or more laboratories
within their state or territory. Some programs
contract for service from a laboratory outside of
their geographic boundaries.

2.3 Components Included in
Newborn Screening
Follow-Up

Follow-up is a complex issue and is usualy
approached on severa levels (e.g., telephone
contact, certified mail, personal visits, etc.)
depending on the size of the program, its
resources and the anticipated outcome to the
patient based on the screening laboratory’s
results. In order to provide a comparison of
follow-up systems, programs were asked to
indicate the type(s) of follow-up utilized for
pursuing abnormal screening results.  This
information is displayed in Table 2.03. While al
programs reported notifying submitters of
abnormal laboratory test results, several did not
indicate a forma program of confirmation and
treatment, particularly in states with multiple or
regional Bboratories. Long term follow-up of
diagnosed cases was less uniform and some
programs indicated a lack of significant follow-up
beyond the initial diagnostic and treatment
phase.

2.4 Age at Time of Newborn
Screening
The use of biochemical markers for cetecting

genetic and metabolic disorders is dependent on
their quantitative levels at the time of screening.

NBS 2000



Some disorders are more difficult to detect using
samples collected close to the time of birth. Since
collection of the initial screening sample is
recommended before hospital discharge, it is
important to monitor trends in specimen
collection, given the national trend towards early
hospital discharge for maternity patients.

Table 2.04 lists information from each program
relative to the newborn’'s age at time of sample
collection. Not all programs obtain specific time
of sample collection and thus estimates were
reported in some instances. These data refer
only to initial samples and do not contain
information relative to requested or required
follow-up after initial testing.

2.5 Summation of Fees
Charged for Newborn
Screening

Over the years it has become necessary for
programs to consider the initiation of fees as a
means of recovering expenses. In some cases
these fees cover only the laboratory testing
expenses, while in other cases, there are
significant other expenses included in the fee
calculations. There are aso significant
differences between programs as to how the fee
is charged and how the monies are made
available within the program. Table 2.05 lists the
answers to the basic questions of the amount
and coverage of the fee. If this information is
considered useful and other information should
be requested for tabulation, please make this
suggestion to the editors.

2.6 Criteria for
Screening Tests

Most U.S. newborn screening programs include
certain components of follow-up that result in a

Secondary
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second filter paper specimen being tested.
Additionally, some programs require second
testing on all newborns at some period after the
baby is discharged from the hospital. Some
programs also require an automatic second
screen if thefirst istaken at atime defined as ‘too
early’ by the program. In order to better define
the circumstances that result in submission of a
second screening sample, programs were asked
to submit the information tabulated in Table 2.06.

2.7 Laboratory
I nformation

Specimen

Programs were asked to submit certain summary
information about their screening programs,
sample quality, educational programs, and sample
storage policies. These data were accumulated
for comparison of program efforts at improving
sample quality and to ascertain policy
developments relative to sample storage and use.
Additionally, information about evaluation of
sample quality, computer approaches to quality
improvement, and educational emphasis were
requested. These data are summarized in Table
207.

2.8 Comments

In many cases, definitions of a disorder were
essentially the same throughout all programs. In
others this was not the case. It is a national goal
to arrive at standardized definitions, action levels,
and actions for the various screening disorders.
More specific definitions are necessary in order
to make the data submitted more meaningful.
Only programs screening for the disorder listed
areincluded in the tables that follow.
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Table 2.01: Disordersfor Which NewbornsWere Screened in the U.S. (2000)

Congenital
State/Territory Hyper phenyl- Hypo- Classical Maple Syrup Homo- Biotin- Ad?ena] Cystic Tyro- Toxo- |[Hemoglo- MCAD
alaninemia thyroidism || Galactosemia || UrineDisease || cystinuria idase Hyperplasia Fibrosis || sinemia || plasmosis ||binopathy
1 Alabama R R R R R
2 Alaska R R R R R R
3 Arizona R R R R R R R
4 Arkansas R R R R
5 California R R R R
6 Colorado R R R R R b] R R
7 Connecticut R R R R R R R V R
8 Delaware R R R R
9 District of Columbia R R R R R R
10 Florida R R R R R
11 Georgia R R R R R R R R
12 Hawaii R R R R R R R
13 Idaho R R R R R
14 lllinois R R R a R R R
15 Indiana R R R R R R R R
16 lowa R R R R R P
17 Kansas R R R R
18 Kentucky R R R \Y
19 Louisiana R R R R
20 Maine R R R R R R R \ R
21 Maryland V V \Y V V Vv V \Y
22 Massachusetts R R R R R R R P P R R R
23 Michigan R R R R R R R
24 Minnesota R R R R R
25 Mississippi R R R R
26 Missouri R R R R
27 Montana R R R V P
28 Nebraska R R R R R
29 Nevada R R R R R R
30 New Hampshire R R R R R R \Y
31 New Jersey R R R R
32 New Mexico R R R R R R
33 New York R R R R R R R
34 North Carolina R R R R R R R R R
35 North Dakota R R R R \Y
36 Ohio R R R R R
37 Oklahoma R R R R
38 Oregon R R R R R R
39 Pennsylvania R R V&R f R V.  a Val V&R ffl V a R
40 Rhode Island R R R R R R R R
41 South Carolina R R R R R R
42 South Dakota R R R
43 Tennessee R R R R c R
44 Texas R R R R R
45 Utah R R R
46 Vermont R R R R R R R
47 Virginia R R R R R R R
48 Washington R R R R
49 West Virginia R R R \Y
50 Wisconsin R R R R R R R
51 Wyoming R R R R R R
52 Puerto Rico R R P R
53 Virgin Islands R R R R R R
R=Required; V = Voluntary; P=Pilot
a = supplemental newborn screening program through Neo Gen. Screening, Inc.; b = CAH testing since 8/00; ¢ = started screening 10/00; d = Maryland law requires that hospitals or birthing
centers must offer testing, which can be refused without reason; therefore, for purposes of this report, Maryland is listed as voluntary; e = other disorders screened HIV-1 antibodies;
f = supplemental newborn screening program through Neo Gen. Screening, Inc. (Voluntary 1/1/00 to 9/31/00 and part of PA state screening program 10/1/00 to 12/31/00.
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Figure 2.01: Disorders Screened in 2000

All states screen for Hyperphenylalaninemia and Hypothyroidism

Totals for other disorders may be inaccurate due to some states not reporting
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Table2.02: Summation of Laboratories Providing Newbor ns Screening Servicesin the U.S.

State/Territory

Laboratories
Operated
by State

Using
Regional Lab

Private L abs
Under State
Regulations

Private Labs
Without State
Regulation

Total
Number of
Labs Testing

Alabama

1

1

Alaska

Contracts w/Oregon

Arizona

Arkansas

California

=IE BN

Colorado

Connecticut

Delaware

NEARE R

District of Columbia

Florida

Georgia

Hawaii

Contracts w/Oregon

Idaho

Contracts w/Oregon

lllinois

Indiana

lowa

Kansas

Kentucky

DA

Louisiana

N B

Maine

Maryland

Massachusetts

Michigan

Minnesota

NINENE

Mississippi

Missouri

[y

Montana

Nebraska

Nevada

Contracts w/Oregon

New Hampshire

Contracts w/Mass.

New Jersey

New Mexico

New York

North Carolina

IR P

North Dakota

Contracts w/lowa

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode Island

Contracts w/Mass.

South Carolina

South Dakota

Tennessee

Texas

Utah

Vermont

Contracts w/Mass.

Virginia

Washington

West Virginia

50

Wisconsin

IR P

[l52

Wyoming

Contracts w/Colorado

(52

Puerto Rico

1

1

(63

Virgin Islands

1

NN NG BEEE ENAL R ARG N RN A A A NN AE

a =3 NBSlabsin NE through 2-29-00, after only two, Colorado Iab conducts NBS tests for births at Federal Military Hosp, 509 screened at
Colorado lab; b = NeoGen Screening, Inc.
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Table2.03: Componentsincluded in Newborn Screening Follow-up in the U.S.

Notification [[Confirmation Annual
by Lab Report, of Confirmation Follow-up Number of Y ears Followed
State/Territory Letter and || Additional of of Diagnosed
Phone Call Lab Results || Treatment Cases
1 Alabama X X
2  Alaska X X X
3 Arizona X X X IAZ follows baby until final dx & trestment, then followed by other programs.
4 Arkansas X X X X Up to 5 years of age.
5 Cdifornia X X X Maternal PKU females >13 years.
6 Colorado X X X
[[7  Connecticut X X X Maintain permanent files on all confirmed diiscese cases.
8 Ddaware X X X X JAnnual follow-up some cases especialy PKU, Y ears followed variable.
9 Didtrict of Columbia X X [ The Iab natifies the submitter & DC MCH who is responsible for follow-up.
10 Horida X X X
11 Georgia X X X X Indefinite
12 Hawaii X X X X Diagnosed cases followed annualy up to 21 yrs. of age,
IT a0mitied to Cnilaren w/special Health INeedss Branch.
13 Idaho X X X X 18 + years
14 lllinois X X X X 15 years
15 Indiana X a X a X b
16 lowa X X X X L ifetime, some follow-up are followed out of Sate.
17 Kansas X X X X |[Birth to deeth if they are adlient of Special Health Services.
18 Kentucky X X X X [[varies
19 Louisana X X X X IFKU petients followed for life, congenita hypothyroidism
racked to verification of trtmt., SC followed for 5 years.
20 Mane X X X Il
21 Maryland X X X X Hgb - 3 years, Metabolic - indefinite aslong as on diet.
22 Massachusetts X X X X \Varies by disorder
23 Michigan X X X X 21 years
24 Minnesota X X X X
25 Mississippi X X X X 21 years
26 Missouri X
27 Montana X X X 19 years
28 Nebraska X X X Followed at trestment center for Galactosemia, Biotinidase
Deficiency and Phenylketonuria (PKU).
29 Nevada X X X X 21 years, dl abnormals referred to Early Intervention Clinics.
30 New Hampshire X X X X Varies by disorder, Diagnosed cases up to 21 years.
31 New Jorsey X X X X (SCD only) |[1, 2,5, 10, 15 and 20 years.
32 New Mexico X X X No 1 year
33 New York X X INY State conducts follow-up activities until adiagnosisis received.
34 North Carolina X DA X DA
35 North Dakota X X X X 21 years, Title V provides formulafor PKU & MSUD patients.
36 Ohio X X X
37 Oklahoma X X X X 6 years, Sickle cdll disease and other Hgbs followed for six years.
38 Oregon X X X
39 Pennsylvania X X X X 21 years by the trestment centers, annual follow-up by treatment ctrs.
40 Rhode Island X X X X indefinite
41 South Carolina X X X X IFollowed indefinitely for PKU only.
42 South Dakota X X X
43 Tennessee X X X
44 Texas X X X X I> 17 years, outreach & case management prog., and comm. resources.
45 Utah X X X
46 Vermont X X X X aries by condition.
47 Virginia X X X X IAnnual follow-up is handled by the metabolic spedidist.
48 Washington X X X X aries by disorder. c
49 West Virginia X X X X aies by disorder.
50 Wisconsin X X X
51 Wyoming X X X
52 Puerto Rico X X X X 18 yrs, few casesreferred to local specidists.
|53 Virgin Idands X X
a = services provided by contract lab; b = services provided by state (MCH); ¢ = follow-up of infants not screened & with unsat specimens.
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Table 2.04: Infant's Age at Time of Initial Testing in U.S. Newborn Screening Programs

Day 1 Over
(Total of Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 7 Days Hour Calculated
State/Territor y 0-12 13-24 1st two 25-48 49-72 73-96 97-120 121-144 145-168 169-999 Unknown TOTAL
columns)
1 Alabama 62,173 62,173
2 Alaska 832 1,698 2,530 3,982 1,495 537 154 254 100 277 492 9,821
3 Arizona 1,068 12,174 13,242 44,817 14,544 4,285 1,062 541 20 1,259 2,642 81,956
4 Arkansas 814 1,111 1,925 29,001 3,087 830 391 366 268 695 139 36,446
5 Cdifornia 14,123 160,329 174,452 263,044 47,934 15,365 8,375 5,663 2,303 4,618 5,543 527,297
[l6  colorado 63,219 63,219
[l connecticut 43,723 43,723
||8 Delaware 88 639 727 7,495 2,131 409 889 63 0 11,714
9  District of Columbia 15,125 15,125
10 Florida 204,030 204,030
11 Georgia 189,498 189,498
12 Hawaii 49 1,767 1,816 12,953 2,193 433 36 31 26 112 12 17,612
13 ldaho 1,089 4,294 5,383 8,326 3,213 1,528 354 189 102 613 546 20,254
14 Illinois 209 720 929 6,999 1,279 3,382 175,575 188,164
15 Indiana 2,164 4,926 7,090 21,469 51,561 3,440 1,506 885 580 1,071 37 87,639
16 lowa 87 302 389 31,404 4,864 793 232 63 36 229 131 38,141
17 Kansas 759 864 1,623 28,017 6,567 1,039 350 740 312 382 1 39,031
18 Kentucky 54,515
19 Louisiana 67,843 67,843
20 Maine N/A N/A| 2,767 < 10,394 > <--- 101 ------ > <--- 79 - > 13,341
21 Maryland 19,489 38,474 5,045 1,613 708 609 561 2,667 3,224 72,390
22 Massachusetts 1,285 48,681 22,539 4,724 739 133 71 525 f 4,006 82,703
23 Michigan 1,588 31,142 32,730 85,131 5,493 1,055 320 159 109 878 8,147 134,022
24 Minnesota 209 3,026 3,235 50,999 9,953 1,208 436 175 74 868 1,454 68,402
25 Mississippi 44,075 44,075
26 Missouri 573 2,251 2,824 50,027 15,110 4,070 1,231 1,017 1,017 2,055 1,289 78,640
27 Montana 805 10,020 10,825
28 Nebraska 24,863 24,863
29 Nevada 3,323 11,075 14,398 10,798 2,749 807 101 83 69 600 1,054 30,659
30 New Hampshire 100 9,769 3,055 461 83 71 59 91 4 4,010 13,879
31 New Jersey 723 644 1,367 91,305 17,174 1,113 308 115 78 467 314 112,241
32 New Mexico 24,795 61 12 4 5 2 16 970 25,865
33 New York N/A N/A 1,437 42,221 163,981 32,961 10,384 3,767 967 2,343 388 258,449
34 North Carolina 781 ||15,134 15,915 89,460 10,939 1,550 533 367 219 1,028 739 120,750
35 North Dakota 72 78 150 6,745 1,427 278 77 23 16 a4 46 8,806
36 Ohio 160,566 160,566
37 Oklahoma N/C 52,760 52,760
38 Oregon 2,740 8,699 11,439 23,138 6,620 1,762 165 112 76 423 3,144 46,879
39 Pennsylvania 148,597 148,597
40 Rhode Island 5,163 < 7,824 > <--- 68 ------ > <--- 98 - > 13,150
41 South Carolina 749 < R E— —> 396 52,176
42 South Dakota 10,760 10,760
43 Tennesse 79,539 79,539
44 Texas 355,100 355,100
45 Utah 47,423 47,423
46 Vermont 25 83 108 4,854 568 174 201 63 16 50 6 6,040
47 Virginia 14,577 68,958 9,051 1,507 799 588 698 2,941 291 99,410
48 Washington 9,379 37,075 46,454 19,239 5,939 1,690 873 260 81 791 1,559 76,886 b
49 West Virginia 46 3,691 3,737 11,523 3,419 727 413 283 543 339 337 21,321
50 Wisconsin 392 1,594 1,986 49,769 11,584 2,015 519 531 384 636 173 66,614
51 Wyoming 5,480 5,480
52 Puerto Rico 30 30 c 57,075 50 57,155
53 Virgin Islands 370 1,481 1,851

a = includes out of state adoptions; b = excludes 2,928 military births & 3,207 exclusions, 55 others screened by OR, 144 neonatal deatl
d = data for abnormal results only; e = supplemental newborn screening program through NeoGen screening has datain different format, approximately 5.5% of specimens
received were collected at < 24 hours of age; f = includes out of state adoptions; g = of DOB, time of birth, date of collection or time of collection were blank counted as "Exact Time Unknown".
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Table 2.05: Summation of Fees Charged in 2000 for Newborn Screening

State/Territory

Amount of Fee

Program Components
covered by fee

1 Alsbana $24.00 J[Caboratory
2 Alaska $24.00 |[Laboratory, Program Administration/Follow-up
3 Arizona $20/ $15 L aboratory, Program Administration/Follow-up, Treatment, specialist consultation, nurses
4 Arkansas $14.83 L aboratory
r5 California $42.00 Laboratory, Program Admi nistrationll-:ollow-up
Il6 Colorado $33.50 |[Laboratory, Program Administration/Follow-up, Treatment and Genetic Counsdling
lI7 Connecticut a $18.00 "L aboratory
I8 Delaware $40.69 L aboratory, Program Administration/Follow-up, Medica Consultant.
9 District of Columbia No charge |
10 Florida d $20.00 |[Laboratory, Program Administration/Follow-up
11 Georgia No Charge
12 Hawaii $27.00 }Laboratory, Program Administration/Follow-up, Treatment, fed ex, education, consultants/genetics
13 Idaho No Charge |
14 lllinois $32.00 |[Laboratory, Program Administration/Follow-up, Treatment
15 Indiana $28.50 L aboratory, Program Administration/Follow-up and Treatment
16 lowa $33.00 | Laboratory, Program Administration/Follow-up
17 Kansas No Charge |
18 Kentucky $14.50 |[Laboratory
19 Louisiana $18.00 L aboratory, Program Administration/Follow-up and Treatment, Surveillance, Education.
20 Maine $26.75 L aboratory, Program administration/Follow-up and education.
21 Maryland $15.% Laboratory (reagents only).
22 Massachusetts $49.55 ||Laboranry, Program Administration/Follow-up, in home trait counseling
23 Michigan $39.00 L aboratory, Program Administration/Follow-up and some treatment.
24  Minnesota $21.00 Laboratory, Program Administration/Follow-up
25 Mississippi $35.00 Laboratory, Program Administration/Follow-up and Treatment
26 Missouri $13.00 |[Laboratory
27 Montana $36.92 e ||Laboratory
28 Nebraska $53.00-$54.60 L aboratory, Treatment
29 Nevada $30.00 Laboratory, Program administrati on/l-:ollow-up
30 New Hampshire $18.00 |[Laboratory
31 New Jersey $34.00 |_Laboratory, Program Administration/Follow-up and Treatment
32 New Mexico $20.00 L aboratory, Program Administration/Follow-up and Treatment, Education & Genetic Serv
33 New York No Charge
34 North Carolina No Charge
35 North Dakota $17.00 c ||Laboratory
36 Ohio $27.00 L aboratory, Program administration/Follow-up, Treatment
37 Oklahoma $10.50 Laboratory
38 Oregon $32.00 |[Laboratory, Program Administration/Follow-up, Treatment
39 Pennsylvania
40 Rhode Island $59.00 L aboratory, Program Administration/Foll ow-up, Specialty formulas.
41 South Carolina $21.00 L aboratory and Treatment
42 South Dakota No Charge |
43 Tennessee $17.50 b ||[Laboratory
44 Texas $13.75 L aboratory
45 Utah $27.00 Laboratory, Program Admi nistrationll-:ollow-up
46 Vermont $27.00 |[Laboratory, Program Administration/Follow-up
47 Virginia $16.00 Laboratory, Program Administration/Follow-up and Treatment, metabolic formula.
48 Washington $39.25 L aboratory, Program Administration/follow-up, Treatment, Program eval uation and educ.
49 West Virginia $20.46 Laboratory
50 Wisconsin $55.50 |[Laboratory, Program Administration/Follow-up and Treatment.
Il Wyoming No charge
|52 Puerto Rico $18.00 |[Laboratory, Program Administration/Follow-up, Treatment.

No charge
19.75 L aboratory, Program Administration/Follow-up

53 Virgin Islands
54 NeoGen Screening

a = Hosp. hill each infant tested, pass charge to insurance co. as part of mty fee; fees cover testing through state lab; b = increased to $17.50 10/00;
€= 1/2000 to 6/2000 fee $16.00 - 7/2000 to 12/2000 fee $17.00; d = charge based on the number of live births occurring during the previous calendar year;

e = Jan-June, 2000 fee $35.50, July-|
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Table2.06: Criteriafor Second Screening Testsin U.S. Newborn Screening Programs

State/Territory

Required
Second
Screening
on all

Only
If Tested
Prior to
24 Hours

Only
If Tested
Prior to
36 Hours

Only
If Tested
Prior to
48 Hours

Definitions of Selected Groups Receiving 2nd
Screening Tests

Alabama

X

Second testing recommended on all infants 2-6 weeks of age.

Alaska

X

Arizona

X

Recommended for all babies

Arkansas

X

California

N/A

RIE BN

Colorado

@

Connecticut

Between 7-14 days; all 2nd specimens tested for PKU.

(i

Delaware

District of Columbia

10

Florida

11

Georgia

Low hirth weight

12

Hawaii

13

Idaho

14

Ilinois

15

Indiana

16

lowa

17

Kansas

x

18

Kentucky

19

Louisiana

20

Maine

21

Maryland

Maryland is a voluntary newborn screening program and all testing is recommended.

22

M assachusetts

Retest VLBW (<1500g) & NICU infants-retest at 2 wks of age.

23

Michigan

Recommended if specimen sample > 24 hours of age and < 36 hours.

24

Minnesota

Required if specimen collected < 24 hours.

25

Mississippi

26

Missouri

27

Montana

28

Nebraska

XXX XX X <[ <<

29

Nevada

30

New Hampshire

Repeat for VLBW (<1500 g) & NICU at 2 weeks of age.

31

New Jersey

32

New Mexico

33

New Y ork

3-5days.

North Carolina

35

North Dakota

XX |XEX|X | X

36

Ohio

37

Oklahoma

x

3-5 days of age.

38

Oregon

39

Pennsylvania

When initial test is an inconclusive range we recommend a repeat filter paper.

Rhode Island

41

South Carolina

Recommended if specimen collected < 24 hours of age.

South Dakota

If sample taken < 24 hours.

Tennessee

XX |XEX| X

Texas

Required for all infants.

Utah

Vermont

=

47

Virginia

When antibiotics or transfusion are indicated or when interfering substances limit
interpretation of results.

Washington

Second test recommended between 7 & 14 days.

49

West Virginia

50

Wisconsin

Repeat recommended when initial collection is made prior to 24 hours of age.

51

Wyoming

NR

52

Puerto Rico

< 48 hours

53

Virgin Islands
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Table 2.07: Laboratory Specimen Information

Number of % of Samples Written policy
Total Number Specimens Deemed Length of Time Blood for storage and Type of Type of
of Specimens || Unacceptable || Unacceptable Specimens K ept Disposal of left- Computer Education
State/Territory Received for Analysis from Total (room temperature over Specimens Evaluation Provided
Tests unless noted) (Yes/No) of Submissions to Submitter
1 Alabama 189,383 14,543 7.68% 3 months at 2-8°C. Yes Neometrics Software Quality assurance program.
2 Alaska 17,799 186 1.05% Indefinetely Y es-Lab keeps 1 yr & shipsto state. Matches births to specimens Brochures, video's, presentations, and practitioners manual.
3 Arizona 141,967 1,941 1.37% 3 months No None INBS professional staff provides in-service training.
4 Arkansas 37,260 180 0.48% 1 year Yes | Queries compiled by lab rpting. Inservice training for local health units and hospital staff.
5 Cdifornia 527,297 3,392 0.64% Indefinitely (-20°C) Yes [Submitter compliance
6 Colorado 123,749 c 3 months Yes None INBS staff provides in-service training, videos, brochures.
7  Connecticut 87,663 b 151 0.17% 6 months Yes No ritten guidelines, In-services & site visits at birthing facilities.
8 Delaware 22,304 93 0.42% 4 mo. @ 2-8° range Yes Data shared via external modem. [Written procedures for handling specimens.
9 District of Columbia 15,412 124 0.80% |ndefinitely Yes ||Provided by lab. Educational update in DC NBS Program made by Lab Director.
10 Forida 296,177 4,886 1.65% - 5 years No Profile report sent to hospitals.
11 Georgia 189,498 20,088 11% 6 weeks No Inservice training provided by program and lab staff.
12 Hawaii 17,612 16 0.09% One year Yes [Screening practice profiles In-service training provided on specimen
collection to submitters as necessary.
IWritten material & video avail. upon request.
13 ldaho 34,260 237 0.69% One year Yes, OPHL policy NOT Provided by OPHL. Practioners manual and parent brochures.
written into |daho rules & reg.
14 Illinois 188,164 648 0.34% 2 mo. , al specimens. Yes Monthly reports. Brochures, videos, in-services, conferences.
6 mo., positive specimens. practitioners manual, workshops.
15 Indiana 119,421 2,676 2% 23 yrs. @ room temp. No ltracking of samples INCCLS video on coll., S& S posters & onsite inservices.
16 lowa 39,580 433 1.09% 4 weeks Yes None Pamphlet written for parents, video for submitters.
17 Kansas 46,128 3,325 7.21% 30 days @ -10 - 20°C Yes Monthly evauations Phone consultations, site visits and conf. presentations.
18 Kentucky 78,449 ¢ 6 mo. hypothyroid refrig. Yes Unsat. specimen rpt. generated. Onsite inservice training, send out film & materials on req.
19 Louisana 98,597 3,812 3.87% 2 weeks @ 4°C Yes None |Assist providers in developing NBS protocols
1 month @ room temp. land collection of satisfactory specimens.
20 Maine 13,341 81 0.61% 3 years Yes Specimen & date of receipt reports  |[In-service.
21 Maryland 152,077 7,487 a 4.92% 6 mo. desiccant @ -20°C Yes None Continuing education, NCCLS video, & other literature.
22 yrs.
22 Massachusetts 91,521 882 0.96% 1991 to present Yes Internal QC rpt. of specimens. Inservice consultation of hosp, NCCL S video, website.
23 Michigan 144,489 2,182 1.51% 215 yrs Yes "Quanerly reports. Inservice training, and videos
24 Minnesota 68,410 1,460 2.13% 3 years Yes ||Internd QC rpt. of specimens. Grand rounds, poster on collection, website, pamphlets.
25 Mississippi 44,075 3 months Y es - Neometrics system INBS |ab test rejection reports are Hospitals are in-serviced twicelyr, if repest rate goes above
|10IIm/v-up by MSDH each month. 5% hosp. is in-serviced; each hosp. is evaluated every mo.
26 Missouri 97,217 1,678 1.73% 6 mos @ < -30°C Yes "Neometrics MSDS INCCL S video, phone conaultation by lab personnel.
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Table2.07: Laboratory Specimen Information (continued)

Number of % of Samples Written policy
Total Number Specimens Deemed Length of Time Blood for storage and Type of Type of
of Specimens || Unacceptable || Unacceptable Specimens K ept Disposal of left- Computer Education
State/Territory Received for Analysis || from Total over Specimens Evaluation Provided
Tests (Yes/No)
27 Montana 14,367 6-8 weeks 4*C Yes No computer evaluation. Practitioners Manual, S& S posters, in-service on request.
28 Nebraska 24,863 33 0.13% Y es, each lab has own policy
29 Nevada 56,327 493 0.88% 1 year Yes Monthly rpts. sent from OR. PHL Practice manual, brochures, on-site visit, CEU class etc.
30 New Hampshire 14,694 135 0.92% 7 years Yes [Customized rpts as needed. Hosp inservices, printed matter, Mass. Website.
31 New Jersey 122,975 185 0.15% 23 years Yes [Submitter compliance. On-site training, NCCL S video tape, practioners guidance manual.
32 New Mexico 49,993 654 1.31% 3 months No [Computer profiles. Pamphlets, practitioners manual, fact sheets, in-service.
33 New York 275,936 4,505 1.63% 6 mos. (20°C desiccant) Yes JAnnual statistics. ideo, posters, NBS guide, phone consultation, parent brochures.
34 North Carolina 135,349 1,494 1.10% 2 years No Unsat reports send to submitter
35 North Dakota 9,300 136 1.46% 10 years Yes None Pamphlet & video tape.
36 Ohio 197,587 3,311 1.68% until tests completed Yes
37 Oklahoma 52,760 531 1.01% 4 weeks Yes INBS program rules/regulations mailed to all submitters.
38 Oregon 46,879 26 0.06% 1 year, room temp. Yes [Screening Practice profiles sent Screening practice consultations, procedure & policy
monthly to hosp. admin. & mang. review provided by Educational coord., and NBS RN's.
39 Pennsylvania 148,597 c¢ 5 years by State Grand rounds presentation to the physician by contrator.
40 Rhode Island 13,577 23 years Yes Data by Hospital QA, in service training.
41 South Carolina 53,620 1,466 2.73% |ndefinitely Yes L aboratory and follow-up training. On-site updates held at
request of submitter.
42 South Dakota 11,998 32 0.27% 2 mo. @ 2.8°C in sealed bags Yes On site visits, written materials " Simple Spot Check”
43 Tennessee 84,110 6,318 7.51% 3 mo. 2-8*C; abn. indefinitly Yes Quarterly reports. In-service edu, video & pamphlets to hospitals.
44 Texas 705,151 6 months Yes Monthly extraction of database Practitioner's Guide, pamphlets, posters.
45 Utah 94,418 917 0.97% 3 months at 4°C Yes IND No education provided by lab.
46 Vermont 6,366 73 1.15% |ndefinitely No Database w/HCP, hosp. lab, & Newsletters, in-service presentations for hosp. lab &
nursery staff, hosp. QC every 6 mo. nursery staffs, PH nurses by program coordinator.
47 Virginia 112,814 498 0.44% nml = 6 mos; ébn =10yrs Yes [Submitter profiles. Site visits, training seminars, literature prov, video.
48 Washington 147,624 1,138 0.77% 21 years Yes Quarterly & annual reports. [Educational on - site visits, instructions on blood coll.
49 West Virginia 31,990 2,247 7.02% No Monthly reports INCCL S video.
50 Wisconsin 70,797 1,155 1.63% 1yearat4-8°C No Newsletter, NCCL S video, website, NBS manual.
51 Wyoming 8,892 ¢ 3 months
52 Puerto Rico 61,397 40 0.07% 6-12 months Yes Manual system New hosp. initid training of 1-2 hours.
53 Virgin Idands 1,851 19 1.03% 12 months Yes ith Program Director L ecture, video, demonstrations to staff.

NBS = Newborn Screening, HCP = Health care providers, PH = Public Health
a = 1,364 were IMF specimens, 6,123 wer unsats. Unacceptable specimens are tested if results are normal, reported as unsatisfactory specimen; if results are abnormal, reported as abnormal but unsatisfactory specimen;
b =includes 1st, 2nd, and 3rd specimens; ¢ = taken from number of specimens tested for PKU.




Figure2.02: Specimen Storage Time - 1998
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3. Hyperphenylalaninemia

3.0 Introduction

Screening for phenylketonuria has been a part of some
U.S. screening programs since 1962. Over the years, as
more has become known about the disorder, it has been
generally accepted that the screening usually performed
is for elevated levels of phenylalanine, or
hyperphenylalaninemia. Of the hyperphenylalaninemias
detected, the classical type is referred to as
phenylketonuria (PKU). The tables in this section reflect
information gathered from U.S. screening programs
relative to detecting PKU and other
hyperphenylalaninemias.

31 Definitions for Classical

Phenylketonuria

Programs were asked to give the definition used by their
program to define classical phenylketonuria. Thereisstill
not 100% agreement among programs as to the definition,
based on serum laboratory testing. The vast mgjority of
programs use a serum phenylalanine value of >20 mg/dL
as definitive, but a few programs use lower values and
others prefer to leave the diagnosis to individual
physicians treating the disorder. Even in cases where
states have reported serum values for the definition, they
still rely on specialized treatment centers to make the final
determination. The results of the survey of definitions
used for classical PKU are givenin Table 3.01.

3.2 Definitions for  Clinically
Significant Hyper phenyl-
alaninemia Variants

In addition to detecting PKU, most programs utilize
screening techniques that identify other
hyperphenylaininemia variants. Of these, some are
considered to be clinicaly significant and require
treatment and/or monitoring of serum phenylalanine
levels. Programs were asked to list their definition of
hyperphenylaaninemia variants that might fall into the
category of clinically significant. Table 3.02 gives the
results of this survey.

3.3 Definitions for Variant
Hyperphenylalaninemias  not
Clinically Significant

02/03

So that programs could further differentiate between
those cases of hyperphenylalaninemiathat were clinically
significant and those that were not, programs were asked
to give their definition of ‘not clinicaly significant.’
Table 3.03 gives the responses to this question.

3.4 Laboratory Techniques

The bacterial inhibition assay developed by Bob Guthrie
in the early 1960’ s was the assay of choice for aimost all
screening systems in their early days. While some
programs used automated fluorometric procedures, only
recently has their been more interest in developing better
commercial procedures. The advantage of these methods
istheir ability to give more quantitative results than those
of the semi-quantitative Guthrie procedure. In some
cases they may also be more rapid. The disadvantage is
usually their increased cost. Table 3.04 gives the
responses of programs when asked about their current
|aboratory techniques.

3.5 Initial Screening Results

In order to ascertain the effectiveness of screening for

hyperphenylalaninemias, programs were asked to report
their findings on initial screening. Initial screening was
defined as the first reportable test and programs were
asked not to include duplicate screenings. By reviewing
the number of newborns screened and confirmed, versus
the number of positive tests reported, the efficiency of

the testing protocol may be evaluated. Additionaly,

programs were asked to report the number of positive
patients ‘lost to follow-up’ as a means of evaluating the
follow-up procedures. These data are reported in Table
3.05. Programs wishing to explain some of their
responses included information included as footnotes to
the table. Because some programs reported inaccurate or
inappropriate datain some of their responses, totals were
not given in some columns of the table. Care should be
taken in using these data, since not all programs reported
data.

3.6 Second Screen Results

In addition to initial screening results, most programs
also report second screening results on at least some of
their patients, and many even reported additional
screening results beyond the second. In an effort to
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evaluate the productivity of additional screening tests
beyond the initial screen, programs were asked to report
outcome of additional screening. The data were
requested in three categories.

Programs that require or receive second testing on
newborns regardless of the results of the first screening
test either by law or, by rule, or by strong inference, were
asked to report these data as ‘ second screens.’” In Table
3.06, these data are divided on the basis of whether the
second screens are required on all newborns (‘ required’)
or are obtained on some other basis (‘discretionary’).

Programs who requested an additional screen because of
a certain result on the first screen that acted as impetus
for another screen, or because of an unsatisfactory first
screen (usually due to sample condition or early
collection), were asked to report these data as ‘repeat
screens.” Care was taken to emphasize the point that
‘repeat’ specimens included those collected for purposes
of clarifying aninitial screening result.

For each case, the data requested included the total
newborns tested, the total with findings considered not
normal, and the number of confirmed cases divided by
type of clinica finding. Once again, the reader is
cautioned about using the data without regard to notes
of explanation.

3.7 Data Divided by Sex and
Race/Ethnicity

Programs were asked to report the total of all confirmed
cases of classical phenylketonuria, whether detected on
first or second screen, divided by sex and race/ethnicity.
The term race/ethnicity was used because some states
with high Hispanic populations maintain and report
Hispanic data in much the same way that other states
maintain racial data. These data are reported in Table
3.07. For comparative data about the breakdown of births
in al states and territories, the reader is referred to the
tablesin Chapter 1.

3.8 Clinically Significant Variants
by Sex and Race/Ethnicity

Programs were also asked to report al clinicaly
significant variants as noted in Section 3.7. These data
are reported in Table 3.08.

3.9 Hyperphenylalaninemia
Variants Not Clinically
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Significant by Sex and

Race/Ethnicity

Programs were asked to report totals of variants of
hyperphenylalaninemia not considered to be clinically
significant divided by sex and race/ethnicity. These data
arereported in Table 3.09.

3.10 Timeto Treatment

In order to look at overall program efficiency, programs
were asked to report the number of days from birth until
treatment of classical PKU. The definition of treatment
used in the questionnaire was “initiation of dietary or
drug regimen” and programs using a different definition
were asked to report their definition for inclusion as a
footnote to the tabulation. Similarly programs were asked
to provide footnote information for any cases not treated
within the first 21 days of life. These data are reported in
Table 3.10.

3.11 Historic Data

In order to document the value of screening for
hyperphenylalaninemia, programs were asked to supply
whatever historic data they could on their screening
program. In particular, they were asked to give the date
the program began and the number of various types of
cases detected over the years. These data are given in
Table3.11
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Since many programs have historically not maintained
these data, the reader is cautioned about using them out
of context.

3.12 Total Cases Detected

Table 3.12 gives a summation of the data contained in
Tables 3.05 and 3.06 along with the number of births in
each state or territory as reported in Table 1.01. This
table was included so that a tabulation of these data
could be viewed without having to refer to several tables.

3.13 Summation of Testing

Table 3.13 is a table summing the significant testing data
from this Chapter. It includes the total births from Table
1.01, the total newborns reported as being screened, and
the testing data reported in Tables 3.05 and 3.06.
Comparative percentages have been provided at the
request of a number of readers, but in many cases these
data are based on estimates or on data that appear to
contain duplicate information thus causing total
compliance percentages to exceed 100%. Data
responders are requested to review these data and adjust
their responses to future questionnaires so that more
meaning can be associated with the data. In particular,
the data in this table seem to point out the difficulty of
many programs in separating total samples received from
total births screened (i.e. many programs cannot
differentiate between first tests received and others that
might have been submitted as independent second tests
or repeat screens).
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Table 3.01: Definitionsfor Classical Phenylketonuria

State/Territory Definition for Classical Phenylketonuria
1 Alabama ||Prenylaaninemia > 20 mge.
2 Alaska |(Phe > 20 mg/dlL on regular diet.
3 Arizona |[serum phe of > 10 mgidL.
4 Arkansas |[Determined by metabolic specialist, phe level in 8-20 mg/dL range for which dietary trestment is prescribed.
5  Cdifornia |[Persistently elevated phe requiring dietary intervention.
6 Colorado |[Phe > 20.
7 Connecticut |[crassified by treatment center.
8 Deaware |[Diagnesis and dlassification determined by medical consultant.
o District of Columbia |[Elevated phenylaanine level.
10 Forida |[Phe > 20 mgrdlL (serum).
11 Georgia Significant elevation of Phelevel which can only be reduced & maintained @ trestment level by strict adherance to dietary
restriction of Phe and usually added tyrosine.
12 Hawaii PheTevds > 20 mg/dL will be treeted dietary restrictions. Diagnoss made by medical consultant.
13 Idaho |[Prelevel > 6 mg/dL - will be treated with dietary restriction.
14  lllincis |[Diagnosis and dlassification determined by pediatric medical consutart.
15 Indiana Phe > 29 mg/dL. Diagnosis& classification made by medica consultant, supported with diagnostic testing.
16 lowa Phelevel > 20 mg/dL on amino acid andysis
17 Kansas |[Phe hydroxylase enzyme has no activity.
18 Kentucky |[Tretment if levels persistently > 8 mg/dlL.
19 Louidana ||Pat|ent requiring a specia low phe medica food to maintain adequate nutrition and achieve a phe level between 2mg/dL-5mg/dL.
20 Maine |{Phe > 20 mg/dL. Confirmed by medical consultant.
21 Maryland |[Phe > 20 mg/dL.
22 Massachusetts |[Diagnosis and dassification determined by metabolic consutant.
23 Michigen Phe > 20 mg/dL requires strict dietary management.
24 Minnesota Phe > 20 mg/dL, find diagnos's made by metabolic specidist.
25 Mississippi |[Defined by genetic centers; in general phe > 20mg/dL.
26 Missouri |[Diagnosis and dassification determined by meciical consutant.
27 Montana Blood phe rises above 20 mg/dL on normal diet.
28 Nebraska Phe > 20 mg/dL ; biopterin profile normd; find diagnosis by metabolism specidist.
29 Nevada ||> 6 mg/dL (infant a any age) - no other tests abnormal; 4 mg/dL (infant < 48 hrs old); 4 mg/dL (infant > 48 hrs old).
30 New Hampshire |[Diagnosis and dassification made by metabolic consuitant.
31 New Jersey ||Dx & classfication confirmed by med. consultant; persistent highly elevated phe levels, confirmatory dx testing treated by specidist.
32 New Mexico ||Pers’aantly eevated phenylaanine levels> 10 mg/dL. Diagnosis and classification made by endocrinology consultant, supported by diagnostic tests.
33 New York |[Diagnesis and dlassification made by trestment center. B
34 North Carolina |[Diagnosis and dassification mede by medical consutart.
35 North Dakota ||Diagnosismd classification made by medical consultant and/or reference lab performing the diagnostic test.
36 Ohio |[Diagnosis & dlassification made by medical consultant.
37 _Oklahoma |[Phe> 15 mg/dL.
33 Oregon |[Not appropriate, defined as"Clinically Significant Hyperphenylalaninemia”
39 Penngylvania |Prenylalanine level > 20 mgyalL.
40 Rhode Idand |[Diagnesis and dlassification determined by medical consultant.
41 South Cardlina |[Determined by spedidist.
42 South Dakota |[Diagnosis and dassification mede by medical consutart.
43 Tennessee |[Defined by Genetic Center in general phe> 20 mg/dL.
44 Texas |{Untreated serum phenylalanine > 20 mg/dL.
45 Utah |[Prenyldanine level > 20 mg/dL on aregular diet.
46 Vermont |[Persistert phe elevation 10 mgydlL; diet manipulation regired to maintain phe 10 mg/dL..
47 Virginia |[Persistertly elevated phenylaanine supported by confirmatory diagnostic testing.
48 Washington |[Blood phenylalanine levels which rise above 10 mg/dL with normdl protein inteke.
49 West Virginia |[Blood phenylaanine levels > 20 mg/dL on normdl diet.
50 Wisconsin |[Diagrosis and diassification mede by trestment center.
51 Wyoming ||Phe >20 on formula, probable if Phe >17 on bresst milk. Tolerance for dietary phe high, dx reconsidered, if necessary chalenge at 1 yr.
52 Puerto Rico ||Patientswith deficiency of phenylaanine hydroxylase and untreated levels of phenylaanine more than 20 mg/dL.
53 Virgin Idands |[Phe > 20 mg/dL.
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Table3.02: Definitionsfor Clinically Significant Variant Hyper phenylalaninemia

State/Territory

Definition for Clinically Significant Variant Hyper phenylalaninemia

1 Alabama Phenylaanine 6 mg%.
2 Alaska |[Pne > 6 mgrdL % will be treated with dietary restriction.
3 Arizona ||Serum Phenylalanine> 2 mg/dL.
4 Arkansas |[Determined by metabolic specialist confirmed phe > 4 mg/dL but < 8-10 mg/dL.
5 Cdifornia |[Persistently elevated phe not requiring dietary intervention.
||6 Colorado ||Any phe > normal is significant & followed. Phe > 10 on regular diet are treated w/restricted diet; < 10 on regular diet are monitored.
||7 Connecticut ||Cla$'fied by treatment center.
lle Deaware |[Diagnosis and classification determined by medical consultant.
9 District of Columbia |[Elevated phenylalanine leve.
10 Florida (N
11 Georgia Moderate; some elevation of Phe which can only be kept within treatment range by moderate dietary intervention.
12 Hawaii Phe levels > 6mg/dL will be treated dietary restrictions. Diagnosis made by medical consultant.
13 Idaho ||"Clin. Significant Hyperphenylalaninemia' - Phe > 4mg/dL. Diagnosig/classification made by med. consultant supported by diag. tests.
14 lllinois |[Diagnosis and classification determined by pediatric medical consultant.
15 Indiana | Diagnosis & classification made by medical consultant.
16 lowa Persistent Phe levels > 6 mg/dL.
17 Kansas |loA
18 Kentucky |[Phe O 20mg/dL 9.
19 Louisiana ||Untreated person with phe values ranging from 6-17 mg/dL without protein restricted intake.
20 Maine ||Phe 4-6 mg/dL while on regular protein intake. Confirmed by medical consultant.
21 Maryland |{Phe > 8 mg/dL but < 20 mg/dL.
22 Massachusetts "Diagnosis and classification determined by metabolic consultant.
23 Michigan ||Variab|e Hyperphe in infants with impaired biopterin metabolism due to specific biopterin enzyme def & not due to phe hydroxylase def.
24 Minnesota |{Phe > 8 but < 20 mg/dL that remains at thislevel on retest, diagnosis made by medical specialist.
25 Mississippi |[Defined by genetic centers; in general phe > 10-20mg/dL.
26 Missouri "Diagnosis and classification determined by medical consultant.
27 Montana ||E><c|uding classical PKU, levels between 4-20 mg/dL.
28 Nebraska [INR
29 Nevada |fAny elevations of PA.
30 New Hampshire "Diagnosis and classification made by metabolic consultant.
31 New Jersey Dx & class. confirmed by med. consultant; persistent moderately elev. phe levels by confirmatory dx testing by specialist.
32 New Mexico Phe > 3 mg/dL but < 10 mg/dL, diagnosis & classification made by medical consultant, supported by diagnostic tests.
33 New York |[Diagnosis and classification determined by treatment center.
34 North Carolina "Diagnosis and classification made by medical consultant.
35 North Dakota ||Diagnosis and classification is determined by medical consultant.
36 Ohio |[Diagnosis & classification made by medical consultant.
37 Oklahoma |{Phe > 6 and < 15 mg/dL, or physician diagnosis.
38 Oregon "Pne level > 6 mg/dL will be treated with dietary restrictions.
39 Pennsylvania ||Phenyla|ani nelevel of 6 mg/dL to 19 mg/dL.
40 Rhode Iland |[Diagnosis an classification made by medical consultant.
41 South Carolina |[Determined by speciaist.
42 South Dakota "Diagnosis and classification made by medical consultant.
43 Tennessee ||Defined by Genetic center in general phe> 4.0 - 10 mg/dL.
44 Texas |{Untreated serum phenylalanine 10 - 19.9 mg/dL; maternal > 6 mg/dL.
45 Utah |[Phenylalanine level > 10 mg/dL and < 20 mg/dL on aregular diet.
46 Vermont "Tetrahydrobiopteri n deficiency associated with elevated blood phe levels (6-60 mg/dL ).
47 Virginia ||Phe < 6 mg/dL on full protein diet; no treatment male or female.
48 Washington ||Blood phenylalanine levels which remain between 6 - 10 mg/dL with normal protein intake.
49 West Virginia |[Blood phenylalanine levels of 10 - 20 mg/dL.
50 Wisconsin "Diagnosi s and classification made by treatment center.
||51 Wyoming |:3he level > normal issignif. & isfollowed; levels >12 on reg. diet treated w/restricted diet; levels between 10-12 on reg. diet options
or treatment are discussed with family; <10 on reg. diet are monitored.
||52 Puerto Rico Phe blood levels > 10 - < 20mg/dL in untreated patients. Patients with Phe levels between 4-10 mg/dL without treatment
lare considered hyperphenylalaninemia. They do not require treatment, although we do restrict protein intake.
|53 Virgin Islands |{Phe > 8 mg/dL but < 20 mg/dL.
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Table3.03: Definitionsfor Variant Hyper phenylalaninemia - Not Clinically Significant

State/Territory

Definition for Variant Hyperphenylalaninemia - Not Clinically Significant

1 Alabama N/R
2 Alaska |Pre < 6 mgrdL %.
3 Arizona ||AII variants are considered to be clinically significant.
4 Arkansas ||Determi ned by metabolic specialist, phe level consistently less than 8 mg/dL for which no treatment is prescribed.
5 California |loA
"6 Colorado "DA
||7 Connecticut ||Cla$'fied by treatment center.
|8 Deaware |[Diagnosis and classification determined by medical consultant.

9 District of Columbia

|[Elevated phenylalanine leve.

10 Florida

"Pne > 10 mg/dL or < 20 mg/dL.

11 Georgia ||S|ightly elevated Phe level which does not require restricted diet to maintain within treatment range.
12 Hawaii |{Phe levels consistentaly < 6 mg/dL. Diagnosis made by medical consultant.

13 Idaho |[Phe level consistently under 6 mg/dL%.

14 Illinois |[Diagnosis and classification determined by pediatric medical consultant.

15 Indiana ||Diagnosis& classification made by medical consultant.

16 lowa |{Phe > 4 mg/dL and < 6 mg/dlL.

17 Kanses |loA

18 Kentucky (N

19 Louisiana ||Untreated person with phe values ranging from 3-5 mg/dL.

20 Maine ||Phe 6-20 mg/dL while on regular protein intake. Confirmed by medical consultant.

21 Maryland |{Phe > 4 mg/dL but < 8 my/dL.

22 Massachusetts "Diagnosis and classification determined by metabolic consultant.

23 Michigan ||Persistent Phelevels never exceeding 10 mg/dL without diet restriction - clinical significance in adult years cannot be determined.

24 Minnesota

||Phe >4 mg/dL but < 8 mg/dL that remains at thislevel on retest, final diagnosis made by medical specidist.

25 Mississippi |[Defined by genetic centers; in general phe > 4-10mg/dL.

26 Missouri "Diagnosis and classification determined by medical consultant.

27 Montana Phe concentration of 3-4 mg/dL.

28 Nebraska Phe > 2 mg/dL but <4 mg/dL; biopterin profile normal.

29 Nevada [INR

30 New Hampshire "Diagnosis and classification made by metabolic consultant.

31 New Jersey ||D>< & class. confirmed by med. consultant; persistent mildly elev. phe levels confirmatory dx testing , require treatment pregnancies only.
32 New Mexico ||Diagnosis and classification made by confirmatory labs and endocrinology consultant.

33 New York |[Diagnosis and classification determined by treatment center. B

34 North Carolina

"Diagnosis and classification made by medical consultant.

35 North Dakota

[lPhe > 4 mg/dL and < 10 mg/dL.

36 Ohio |[Diagnosis & classification made by medical consultant.
37 Oklahoma |{Phe > 4 and < 6 mg/dL, or physician diagnosis.

38 Oregon "Pne level consistently under 6 mg/dL.

39 Pennsylvania ||Pheny|a|ani nelevel of 5mg/dL.

40 Rhode Idand |[Diagnosis and classification made by medical consultant.

41 South Carolina

|[Determined by speciaist.

42 South Dakota

"Diagnosis and classification made by medical consultant.

43 Tennessee

||Defined by Genetic center in general phe > 10-20 mg/dL.

44 Texas |[Untreated serum phenylaanine 4 - 9.9 mg/dL.

45 Utah |[Phenylalanine level > 2.1 mg/dL and < 10 mg/dL on aregular diet.

46 Vermont "Blood phe levels persistently 4-10 mg/dL without diet manipulation.

47 Virginia ||Phe > 6 mg/dL on full protein diet, no associated urinary ketones. Females follow into reproductive adulthood.
48 Washington ||Blood phenylalanine levels which remain between 3 & 6 mg/dL with normal protein intake.

49 West Virginia

|[Blood phenylalanine levels > 4 mg/dL but < 10 mg/dL with protein intake.

50 Wisconsin

"Diagnosi s and classification made by treatment center.

51 Wyoming Phe level > normd issignif. & isfollowed; levels >12 on reg. diet treated w/restricted diet; levels between 10-12 on reg. diet options
or treatment are discussed with family; <10 on reg. diet are monitored.
||52 Puerto Rico ||Phenylalani ne blood levelsof 4 - 10 mg/dL.

[153_Virgin Isiands

|{Phe > 4 mg/dL but < 8 mg/dL.
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Table 3.04: Hyperphenylalaninemia - Laboratory Testing

Microbiological
Inhibition Definition of Definition of
Assay Fluorometric Other NOT NORMAL (mg/dL) NOT NORMAL (mg/dL)
State/Territory (Guthrie) Requiring Further Filter Paper Testing Requiring Immediate Serum Follow-up
1 Alsbema X > 4 mg/dL DA
2 Alaska X >4 mg/dL
3 Arizona X IJan-Jun >3 mg/dL; July-Dec 2-3 inconclusive > 3 gbn. First screen > 6 mg/dL or second abnormal
4 Arkansas X 14 - 8 mg/dL > 8 mg/dL
5 Cdifornia X Phe/tyr > 1.5 and phe > 150 M NC
6 Colorado X > 4 mg/dL Initid > 6 mg/dL; recall > 4 mg/dL
7 Connecticut X > 2 mg/dL but < 4.0 mg/dL > 6.0 mg/dL
8 Dedaware Colorimeter Refer dl infants with > 4 mg/dL Refer dl infants with > 4 mg/dL
9  Didtrict of Columbia MSMS > 2 mg/dL
10 Florida X 2.1 - 2.9 repeat done on same specimen. > 2.5 mg/dL
11 Georgia X >4,<6 > 6
12 Hawai X >4 mg/dL |56 mgidC
13 Idaho X 0 4.0 mg/dL > 6 mg/dL
14 _llinois X |[0 4.0 mg/aL
15 Indiana X F 2.9 mg/dL > 6.0 mg/dL
16 lowa X 1 3.1 mg/dL [> 10 mg/dL
17 Kansas X 2.1 - 2.99 mg/dL > 3 mg/dL
18 Kentucky X
19 Louisana X 2.5 - 2.9 mg/dL 03 mg/dL
20 Maine MS/MS >3 mg/dL | 5 mgrdL
21 Maryland X HPLC Phe (12 & [14 mg/dL; Tyrosine < 12 mg/dL. |[Phe D04 mg/dL
22 Massachusetts MS/MS > 2.3 mg/dL |fAll elevations > 3 mg/dlL reported by phone
23  Michigan X 2.0 - 2.9 mg/dL < 24 hrs; 2.1-2.9 < 24 hrs 03.0mg/dL
24 Minnesota X > 4 mg/dL > 2mg/dL
25 Mississippi X 14.0-5.0 mg/dL 5.0 mg/dL
26 Missouri X 3 mg/dL 5 mg/dL
27 Montana X > 3.0 mg/dL > 25 mg/dL
28 Nebraska X P> 3.4
29 Nevada X > 4 mg/dL > 48 hours old >4 mg/dL <48 hrs; >6mg/dL any age.
30 New Hampshire MSMS > 3 mg/dL IAIl elevations reported by phone.
31 New Jersey X >2.1-5.9 mg/dL > 6 mg/dL
32 New Mexico X X > 3 ug/dL Significant increase level referred
lto physician for follow-up.

33 New York X X >3 mg/dL and < 6 mg/dL 06 mg/dL
34 North Carolina MSMS 157 uM DA
35 North Dakota X e > 3.1 mg/dL > 10 mg/dL
36 Ohio X FIA2.1-2.7 FIA>2.7
37 Oklahoma Enzymeassy  [|> 3.5 mg/dL > 5.0 mg/dL
38 Oregon X > 4.0% mg/dL
39  Pennsylvania MSMS
40  Rhode Idand MSMS P> 2.3 mg/dL P> 3 mg/dL
41 South Carolina X > 4.0 mg/dL DA
42 South Dakota 4 - 10 mg/dL > 10 mg/dL
43 Tennessee X > 4.0 mg/dL > 5.0 mg/dL
44 Texas X a X b IAIl not normal are serum tested > 4.0 mg/dL
45 Utah X > 2.1 mg/dL 2 dbnormal screens
46 Vermont MSMS 310 <6 mg/dL > 6 mg.dL
47 Virginia X HPLC > 4 mg/dL > 10 mg/dL
48  Washington X HPLC >4 mg/dL; > 3mg/dL if <24 hours > 8 mg/dL
49  West Virginia X > 4 mg/dL
50 Wisconsin X > 2.2 mg/dL 2nd filter paper abnormal
51 Wyoming X > 4 mg/dL Initiad > 6 mg/dL; recall > 4 mg/dL
52 Puerto Rico X HPLC 1410 mg/dL phenylaanine |[© 20 mgydL phenyldanire
53 Virgin I9ands X If

a=initid screen; b = retest on abnormals; ¢ = Delfia used by 2 laboratories, other laboratory uses flurometer; d = thin layer chromotography is used as

aconfirmatory test for phenyladanine levels> 6 mg/dL; e = Isolab; f = all results > 4.0 mg/dL on previoudy undiagnosed infants are called to the physician of record.
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Table 3.05: Initial Screening Results - Hyper phenylalaninemia

Number Number Number Number Number
Number of Newborns of Newborns of Newborns of Newborns of Newborns
of Newborns with with Confirmed Confirmed Confirmed
Screened NOT NORMAL NOT NORMAL with w/Clin. Sig. w/ Variant
State/Territory Test Results Test Results Classical Variant (Not Clin. Sig.)
L ost to Follow-up PKU

1 Alabama 62,173 7 0 4 0 0

2  Alaska 9,821 1 0 0 0 0

3  Arizona 81,956 31 1 4 1 NA
4 Arkansas 36,446 5 0 0 0 0

5 Cdlifornia 527,297 188 0 18 21 0

6  Colorado 63,219 42 0 4 2 DA
Il connecticut 43,723 38 0 2 0 6
I8 Delaware 11,714 1 NA 3 0 1

9  District of Columbia 15,125 4 1 c 0 NA NA
10 Florida 204,030 109 0 15 4 0

11 Georgia 189,498 0 5 2 0

12 Hawalii a 17,612 1 0 0 0 0

13 Idaho 20,254 5 0 3 0 0

14 lllinois 188,164 b 234 1 10 2 7

15 Indiana 87,639 81 2 10 5 3

16 lowa 38,141 16 1 h 4 0 2

17 Kansas 39,031 0 1 0 DA
18 Kentucky 54,515 9 N/A 4

19 Louisiana 67,843 24 0 2 1 0

20 Maine 13,341 3 0 1 0 0

21 Maryland 72,390 79 0 2 1 1

22 Massachusetts 82,703 44 NA 1 5

23 Michigan 134,022 197 0 5 3 g 2

24 Minnesota 68,402 13 0 3 2 0

25 Mississippi 44,075 29 0 1 0 0

26 Missouri 78,640 31 0 7 1 0

27 Montana 10,825 1 0 0 0 0

28 Nebraska 24,863 6 1 h 1 2 2

29 Nevada 30,659 12 0 2 0 0

30 New Hampshire 13,879 8 0 0 0 0

31  New Jersey 112,241 166 0 5 0 5

32 New Mexico 25,865 31 0 0 0

33 New York 258,449 205 1 14 11 9

34 North Carolina f 120,750 NC ND 2 6 ND
35 North Dakota 8,806 3 0 0 0 0

36 Ohio 160,566 138 0 9 1 2

37 Oklahoma 52,760 b 24 0 2 0 1

38 Oregon 46,879 15 0 4 1 0

39 Pennsylvania 148,597 44 10 5 3

40 Rhode Island 13,150 1 0 0 1 0

41 South Carolina 52,176 26 0 3 0 2

42 South Dakota 10,760 64 0 0 1 0

43 Tennessee 79,539 58 0 2 1 0

44  Texas 355,100 NC NC 11 4 1

45 Utah 47,423 36 1 0 0 2

46 Vermont 6,040 3 0 1 0 1

47 Virginia 99,410 15 0 1 0 0

48  Washington 76,886 12 0 6 0 3

49  West Virginia 21,321 2 0 0 0 0

50 Wisconsin 66,614 38 0 7 0 2

51 Wyoming 5,480 1 0 0 0 0

52 Puerto Rico 57,155 634 101 3 0 0

53 Virgin Islands 1,851 19 0 0 0 0
Il ToTAL e e e 192 d 78 d 60 d
a = Biopterin testing done only on confirmed cases of clinically significant hyperphe and variant hyperphe; b = includesiinitial and repeat filter

paper specimens submitted; ¢ = lab lost to follow-up - DC MCH has more info; d = total given does not include all states; e = totals not given - too many

programs reported inaccurate or inappropriate data; f = number of specimens rather than number of newborns collected; g = 3 mild not hyperphe; h = expired.

02/03 41 NBS00




Table 3.06: Second Screensfor Hyperphenylalaninemia
R = Required Second Screens D = Discretionary Second Screens P = Repeat Second Screens
Number Number Number Number Number

Newborns | Newborns Newborns of Newborns of Newborns of Newborns of Newborns of Newborns

Receiving Receiving Receiving with with Confirmed Confirmed Confirmed

Required | Discretionary Repeat NOT NORMAL NOT NORMAL with w/Clin. Sig. w/ Variant

State/Territory Second Second Second Test Results Test Results Classical Variant (Not Clin. Sig.)
Screen Screens Screens Lost to Follow-up PKU
R D P D P Total | R D P Total | R D P Total R D P Tota D P Tota

1 Alabama 61,927 61,927
2 Alaska 7,759 215 7,974
3 Arizona 57,352 57,352 13 13 0 0 0 0 0 0 1 0 1 0 0 0
4 Arkansas 558 558 0 0 0 0 0 0 0 0 0 0
5 Cadlifornia 3,372 3,372 0 0 0 0 0 0 0 0 0
6 Colorado 60,530 60,530 N/C N/C N/C N/C N/C
Il connecticut 43,942 43,942 12 12 0 0 0 0 0 0 0 0
|8 Deaware 10,692 10,692 0 [wna N/A 0 0 0 0 0 0 0
9 District of Columbia 287 287 1 1 1|1 a 0 0 0 0 0 0
10 Florida 0 N/A N/A N/A N/A N/A
11 Georgia N/D N/D 0 0 0 0 0 0
12 Hawaii DA 187 187 0 0 0 0 0 0 0 0 0 0
13 Idaho 13,804 199 14,003 3 2 5 1 1 0 0
14 lllinois N/A N/C 0
15 Indiana DA | 31,782 31,782 64 64 1 1 0 0 0 0 0
16 lowa DA 1,439 1,439 DA 0 DAl O 0 pA| O 0 pA| O 0 pa| O 0
17 Kansas 0 0 0 0 0 0
18 Kentucky NR
19 Louisiana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20 Maine
21 Maryland 61,152 61,152 4 0 1 1 2
22 Massachusetts 8,818 8,818 42 42 0 0 0 0
23 Michigan 0 0 0 0 0 1 0|1 e 6 6
24 Minnesota 619 619 13 13
25 Mississippi 0 0 0 0 0 0 0 0 0 0 0 0 0
26 Missouri 13,295 5,282 18,577 0

continued




Table 3.06: Second Screensfor Hyper phenylalaninemia (continued)
R = Required Second Screens D = Discretionary Second Screens P = Repeat Second Screens
Number Number Number Number Number
Newborns Newborns Newborns of Newborns of Newborns of Newborns of Newborns of Newborns
Receiving Receiving Receiving with with Confirmed Confirmed Confirmed
Required | Discretionary Repeat NOT NORMAL NOT NORMAL with w/Clin. Sig. w/ Variant
State/Territory Second Second Second Test Results Test Results Classical Variant (Not Clin. Sig.)
Screen Screens Screens Lost to Follow-up PKU
R D P R D P Total | R D P Total | R D P Toa | R D P Total| R D P Total
27 Montana 3,550 3,550
28 Nebraska DA N/C| DA N/C
0 Nevada 25,668 25,668 1 1
30 New Hampshire 815 815
31 New Jersey DA 10,716 10,716 DA| 37 37 pA| O 0 DAl O 0 pA| O 0 pA| O 0
32 New Mexico 23,851 23,851 5 0 5
33 New York DA 0 DA N/C DA | NIC DA | NIC DA| NIC DA| NIC
34 North Carolina N/C N/C| 0 0 N/D| N/D DA| DA DA| DA DA| DA
35 North Dakota DA 494 494 DA 0 DA| O 0 DA| O 0 pA| O 0 pA| O 0
36 Ohio 37,021 37,021 0 0 0 N/iC| NiC N/C| NIC
37 Oklahoma N/C N/C| N/C N/C N/C| N/C N/C| NIC N/C| N/C N/C| NIC
38 Oregon 42,423 861 43,284 4 1 5 0 0 0 0 0 0 0 0 0
39 Pennsylvania
40 Rhode Island 427 427 1 1
41 South Carolina 3,657 3,657 0 0 0 0 0 0 0 0 0 0 0 0
42 South Dakota 1,583 102 1,685 8 2 10
43 Tennessee 0
44 Texas 348,132 1,919 350,051 0 1 1
45 Utah 46,460 387 46,847 10 10 0 0 0 0 0 0 0 0 2 0 2
46 Vermont 326 326 1 1 0 0
47 Virginia 12,644 12,644 5 5 0 0 0 0 0 0
48 Washington 69,588 1,150 70,738 6 NR 6 0 NR 0 0 NR 0 0 NR 0 0 NR 0
49 West Virginia N/A 0 1 1 0 0 0 0 0 0 0
50 Wisconsin 1,196 1,142 2,338 1 10 11 0 0 0 0 0 0 0 0 0 0
||51 Wyoming 3,413 3,413 DA N/C N/C DA N/C| N/C DA N/C| N/C DA N/C| N/C DA N/C| NIC
52 Puerto Rico 533 533 3 3
53 Virgin Islands 40 29 69
Total d 618,908 274,851 127,579 c c c| O 1 0|1 b| 1 2 0|3 b 5 6 0 |11

a=lablost to follow-up-DC MCH has more info; b = total given does not include all states; ¢ = totals not given - too many programs reported inaccurate or inappropriate data; d = totals given reflect program responses and
should be viewed as estimates only, given the number not reporting and the number of caveatslisted; e = 1 mild.
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Table 3.07:

Cases of Classical Phenylketonuria

Total detected on initial and second screens

Subdivided by Sex and Race/Ethnicity

Asian or Native
White Black P.ldander American  Other Unknown Total....... Hispanic
g B g B g T g T g &8 g ¢ g % g £ T
b3 & g 5 b & = &2 s & = B b= i T 2 & R
State/Territory
1 Alabama 1 3 4
2 Alaska
3 Arizona 1 2 1 2 2 4 1 1
4 Arkansas
5 Cdifornia 10 1 1 10 2 18 ° 1 5 6
6 Colorado 1 3 1 3 4
7 Connecticut 1 1 1 1 2
8 Deaware 3 3 0 3
9 Didrict of Columbia
10 Forida 4 6 3 2 7 8 15
11 Georgia 3 2 3 2 5
12 Hawaii
13 Ideho 2 2 2 2 4
14 lllinois 3 1 1 2 1 6 2 0° 1 1 2
15 Indiana 4 5 4 5 103 11
16 lowa 4 4 0 4
17 Kansas 1 1 0 1
18 Kentucky 1 3 1 3 4
19 Lousana 2 0 2 2
20 Maine 1 0 1 1
1 Maryland 1 1 1 1 2
22 Massachusetts 1 0 1 1
b3 Michigan 2 3 2 3 5
24 Minnesota 1 2 1 2 3
25 Mississippi 1 1 0 1
26  Missouri 4 3 4 3 7
27 Montana
28 Nebraska 1 1 0 1
29 Nevada 2 0 2 2
30 New Hampshire
[le2 New Jersey 2 2 1 2 3 5
[lr2_New Mexico
[lss New York 6 5 11 7 6 14° 11
[lz+ North carolina 1 1 0 2 2
||35 North Dakota
[lss onio 3 2 1 3 4 5 9
[l57_oKiahoma 2 2 0 2
[lss Oregon 3 1 3 1 4
39 Pennsylvania 5 4 1 6 4 10
40 Rhode Idand
41 South Cardlina 2 1 2 1 3
42 South Dakota
43 Tennessee 2 0 2 2
14 Texas 5 4 5 4 11 ° 2 BB
45 Utah
46 Vermont 1 0 1 1
47 Virgina 1 0 1 1
ug  Washington 3 2 1 4 2 6
49 West Virginia
50 Wisconsin 5 2 5 2 7
51 Wyoming
52 Puerto Rico 2 1 2 1 3 2 1 3
53 Virgin Idands
TOTAL 82 65 1 1 1 1 0 1 6 1 8 14 98 83 193 5 11 16

*did not report a breakdown of Race/Ethnicity.
2total reported is from Table 3.05 and Table 3.06; therefore total does not equal or may differ from data given in Table 3.07 and denotes a problem in reliability.

3Hispenic counted as a Race and isincluded in total.
a = racelethnicity data not collected.
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Table 3.08: Casesof Variant Hyper phenylalaninemia (Clinically Significant)

Total detected on initial and second screens
Subdivided by Sex and Race/Ethnicity

Asianor  Native

White Black P. Islander American Other

Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

State/Territory

Unknown

Female

Total

Male

Total

Male

Hispanic

Female

Total

Alabama

Alaska

Arizona 1 1

Arkansas

Cdifornia 6 4 1 1

21°

Colorado a 2

Connecticut

Delaware

TI@ [OOSR [C [~

Didtrict of Columbia

Florida 1 1 1

11

Georgia 2

12

Hawaii

13

ldaho

14

lllinois 1

15

Indiana 3 1 1

16

lowa

17

Kansas

18

Kentucky

19

Louisana 1

20

Maine

21

Maryland 2

22

Massachusetts

23

Michigan b| 3 1

24

Minnesota 1 1

25

Mississippi

26

Missouri 1

27

Montana

28

Nebraska

29

Nevada

30

New Hampshire

31

New Jersey

32

New Mexico

33

New York 5 5

24

North Carolina 3 2 1

35

North Dakota

36

Ohio 1

37

Oklahoma

38

Oregon

39

Pennsylvania 2 3

40

Rhode Idand 1

41

South Carolina

42

South Dakota 1

143

Tennessee

44

Texas 2 2

15

Utah

146

Vermont

47

Virginia

m

Washington

149

West Virginia

50

Wisconsin

51

Wyoming

52

Puerto Rico

53

Virgin Idands

TOTAL 33 25 1 1 2 0 0 1 0 0 5

41

29

81

10

02/03

*did not report a breakdown of Race/Ethnicity.

2total reported is from Table 3.05 and Table 3.06; therefore total does not equal or may differ from data given in Table 3.08 and denotes a problem in reliability.

dHispanic counted as aRace and isincluded in totdl.
a = racelethnicity data not collected; b = we use variant only for BH4 deficient infants.
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Table 3.09: Casesof Variant Hyper phenylalaninemia (Not Clinically Significant)

State/Territory

White

Male

Female

Black

Male

Total detected on initial and second screens

Subdivided by Sex and Race/Ethnicity

Native
American

Asian or

P. Islander Other

Female
Female
Female
Female

Male
Male
Male
Male

Female

Unknown Total

Male

Hispanic

Female

@
Total §

Total

Alabama

Alaska

Arizona

Arkansas

Cdifornia

Colorado

Connecticut

Delaware

Ol |V~ |WIN]F

District of Columbia

=
o

Florida

=
[

Georgia

=
N

Hawaii

=
w

Idaho

=
'

lllinois

=
(&2

Indiana

=
(<2}

lowa

=
]

Kansas

=
oo

Kentucky

=
©

Louisiana

N
o

Maine

N
[y

Maryland

N
N

Massachusetts

N
w

Michigan

N
FN

Minnesota

N
(&2

Mississippi

N
(<2}

Missouri

N
BN

Montana

N
oo

Nebraska

N
©

Nevada

w
o

New Hampshire

w
g

New Jersey

W
N

New Mexico

w
w

New York

w
5

North Carolina

W
(&2

North Dakota

[5)
(o2}

Ohio

w
3

Oklahoma

w
<o

Oregon

w
©

Pennsylvania

=
o

Rhode Island

~
fary

South Carolina

iy
N

South Dakota

=
w

Tennessee

S

Texas

=
(&}

Utah

=
(<2}

Vermont

=
ha]

Virginia

=
<o

Washington

=
©

West Virginia

[5]
o

Wisconsin

A
=

Wyoming

a1
N

Puerto Rico

a1
w

Virgin Islands

TOTAL

29

19

34

23

71 5 4

Ydid not report a breakdown of Race/Ethnicity.

Zotal reported is from Table 3.05 and Table 3.06; therefore total does not equal or may differ from data given in Table 3.09 and denotes a problem in reliability.

3Hispanic counted as a Race and isincluded in total.
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Table 3.10: Days from Birth Until Treatment Initiated for Classical Phenylketonuria

blank g

paces mean that no infantsfell into these categ

Total detected on initial and second screens

ories)

State/Territory

6

7

8

9

10

11

12

13

14

15-21

>21

Unk.

TOTAL

Alabama

H

Alaska

Arizona

Arkansas

o|la|o|®

California

=
o9}

Colorado

I

Connecticut

N

Delaware

w

E EIEIEIE BN

District of Columbia

o

=
o

Florida

=
al

ey
=

Georgia

N

Hawaii

=y
w

Idaho

=
~

Ilinois

N

=
al

Indiana

=
2}

lowa

=Y
-

Kansas

=
o9}

Kentucky

=
©

Louisiana

N
(=}

Maine

N
=

Maryland

N

Massachusetts

N
w

Michigan

N
=

Minnesota

N
a1

Mississippi

N
3}

Missouri

N
N

Montana

N
e}

Nebraska

N
©

Nevada

8

New Hampshire

[
=

New Jersey

New Mexico

New York

North Carolina

North Dakota

SEIEE S

Ohio

w
<

Oklahoma

8

Oregon

[y

%)
©

Pennsylvania

40

Rhode Idand

~
ey

South Carolina

South Dakota

Tennessee

Texas

S HEE

Utah

46

Vermont

47

Virginia

48

Washington

49

West Virginia

50

Wisconsin

51

Wyoming

52

Puerto Rico

53

Virgin Iands

N
SINEINN BRI EE NN EEE N EEINN EEEN BE R RN NN R EE

*did not report a breakdown of Days from Birth.
%total reported is from Table 3.05 and Table 3.06; therefore total does not equal or may differ from data given in Table 3.10 and denotes a problem in reliability.

a = one born out-of-hospital & NBS test delayed 13 days, one baby was referred to OR treatment was delayed there.
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Table 3.11: Summation of Years Covered and Number of Cases Detected by Program

Classical Phenylketonuria Variant Hyper phenylalaninemia Variant Hyper phenylalaninemia
Clinically Significant Not Clinically Significant
State/Territory Year Total Total Year Total Total Year Total Total
Started Years Cases Started Years Cases Started Years Cases

1 Alabama 1963 37 91

2 Alaska 1987 13 12 1987 13 3 1987 13 2
3 Arizona 1994 6 23 1994 6 16

4 Arkansas 1973 27 56 1973 27 17 DA DA
5 Cdlifornia 1980 20 394 1980 20 365 DA DA
Il6 Colorado Mar-79 20 3/4 51 Mar-79 20 3/4 61
7 Connecticut 1996 4 149 1996 4 4 1985 15 40
I8 Delaware 1993 7 7 1993 7 2 1993 7 3
9 Disdtrict of Columbia 1996 4 1 1996 4 0 1996 4 0
10 Florida 1965 35 176 1965 35 81 DA DA
11 Georgia Sep-78 21 14 88 Sep-78 2114 53

12 Hawaii 1986 14 9 1986 14 3 1986 14 3
13 Idaho 1962 38 69

14 Illinois 1965 35 409 1965 35 153 1965 35 7
15 Indiana Jul-85 151/2 67 Jul-85 151/2 28 2000 0 3
16 lowa N/C N/C N/C N/C N/C N/C
17 Kansas 1965 35 185 1993 7 2 1998 2 1
18 Kentucky NR

19 Louisiana 1980 20 78 N/C N/C N/C N/C
20 Maine 1976 24 32 1976 24 11 N/D N/D
21 Maryland 1965 35 123 1993 7 54 1993 7 22
22 Massachusetts 1962 38 255 N/A N/A N/A N/A
23 Michigan 1965 35 171 1965 35 91 1965 35 221
24  Minnesota NR

25 Mississippi 1982 18 29 1982 18 34 1982 18 30
26 Missouri NR

27 Montana 1982 18 16 1982 18 3 N/C N/C
28 Nebraska 1989 11 14 N/C N/C N/C N/C
29 Nevada NR

30 New Hampshire 1983 17 13 1983 17 3 N/C N/C
31 New Jersey NR

32 New Mexico 1981 19 16 N/A N/A N/A N/A
33 New York 1965 35 525 1996 4 68 1998 2 20
34 North Carolina NR

35 North Dakota 1964 36 31

36 Ohio NR

37 Oklahoma 1991 9 19 NC N/C N/C N/C
38 Oregon NR

39 Pennsylvania NR

40 Rhode Island 1976 24 20 N/A N/A N/A N/C N/C N/C
41  South Carolina 1962 38 96 1962 38 4 a 1962 38 4 a
42 South Dakota NR

43 Tennessee N/C N/C N/C N/C
44 Texas 1965 35 387 1965 35 122 1965 35 170
45 Utah 1980 20 56 1997 3 1 1980 20 40
46 Vermont Jul-89 11 1/2 8 Jul-89 11 1/2 0 Jul-89 11 1/2 4
47 Virginia 1963 37 106 1963 37 N/A 1963 37 N/A
48 Washington 1978 22 116 1983 17 16
49 West Virginia 1967 33 48 NC NC NC NC
50 Wisconsin 1978 22 157 1988 12 5 1978 22 47
IIB1 wyoming Apr-79 20 3/4 16 Apr-79 20 3/4 11

52 Puerto Rico NR
"53 Virgin Islands NR

a = 1962-65 data reflects partial screening of the birth population; b = includes al clinically significant cases of PKU requiring treatment.
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Table 3.12: Total Newbor ns Screened for Hyper phenylalaninemia

Number Number Number Number Number
Total of Newborns of Newborns of Newborns of Newborns of Newborns
Births with with Confirmed Confirmed Confirmed
NOT NORMAL NOT NORMAL with w/Clin. Sig. w/ Variant
State/Territory Test Results Test Results Classical Variant (Not Clin. Sig.)
L ost to follow-up PKU
[T~ ATabama 62,562 7 0 7 NIA N/A]
2  Alaska 9,866 1 0 0 0 0
3 Arizona 85,470 44 1 4 2 0
4 Arkansas 36,840 5 0 0 0 0
B caromia B2,010 08 0 ik yi) 0
|6 Colorado 65,679 47 0 4 2 DA
% Connecticut 43,370 50 0 2 0 6
Delaware 11,639 1 N/A| 3 0 1
District of Columbia 15,159 5 2 0 N/A N/A
10 Florida 204,305 109 0 15 4 0
11 Georgia 133,524 0 0 5 2 0
12 Hawall 17,636 1 0 0 0 0
EEEGED 19,863 10 0 4 0 0
14 lllinois 181,984 234 1 10 2 7
15 Indiana 87,891 145 3 10 5 3
16 lowa 30,416 16 1 4 0 2
7 Ransas 2O oa 0 0 T 0 0
18 Kentucky 54,423 9 N/A 4 0 0
19 Louisiana 68,275 24 0 2 1 0
20  Maine 13,402 3 0 1 0 0
Prm aryland 69,574 33 0 2 2 3
22 Massachusetts 82,673 86 0 1 0 5
23  Michigan 134,889 197 0 5 4 8
24 Minnesota 67,946 206 0 3 2 0
P RIESEST] 42,980 29 0 1 0 0
26 Missouri 78,302 31 0 7 1 0
27 Montana 10,927 1 0 0 0 0
26 Nebraska 24,901 [§ 1 1 2 2
P Nevada 30,387 13 0 2 0 0
30 New Hampshire 13,987 8 0 0 0 0
31 New Jersey 112,311 203 0 5 0 5
32 New Mexico 26,809 30 0 0 N/C N/C]
33 New York 259,995 205 1 14 11 9
34 North Carolina 121,347 0 N/D 2 6 ND
35 North Dakota 8,847 3 0 0 0 0
S6  Ohio 155,943 138 0 9 1 2
(7 okanoma 48,650 24 0 2 0 1
38 Oregon 46,790 20 0 4 1 0
39 Pennsylvania 146,857 44 0 10 5 3
40 Rhode [sland 13,160 2 0 0 1 0
41 South Carolina 53,962 26 0 3 0 2
42 South Dakota 10,589 74 0 0 1 0
43  Tennessee 84,832 58 0 2 1 N/C]
44 Texas 303,019 0 0 11 4 2
45 Utah 48,454 46 1 0 0 4
46 Vermont 6,277 4 0 1 0 1
47 Virginia 96,755 20 0 1 0 0
45 Washington 380,493 13 0 [§] 0 3
70 wes virgina o020 s 0 o] 0 o]
50 Wisconsin 68,250 49 0 7 0 2
Wyoming 5,847 1 0 0 0 0
Puerto Rico 59,461 637 101 3 0 0
Irgin 1,851 19 0 0 0 0
TOTAL 4,125,135 3,009 a 112 a 193 a 81 a 71 a
a = total given does not include all states.
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Table 3.13: Summation Results of Testing for Hyper phenylalaninemia

Total % of Total % of Total % of Total % of
Total Newborns Newborns Newborns || Newborns Newborns Newborns || Newborns Newborns
Births Receiving Receiving Receiving || Receiving Receiving Receiving Receiving Receiving
Initial Initial Required Required || Discretionary|| Discretionary|| Repeat Repeat
State/Territory Screen Screening 2nd 2nd scrn. 2nd 2nd scrn. 2nd 2nd scrn.
calculated Screen (calc'd) Screen (calc'd) Screen (calc'd)
1 Alabama 62,562 62,173 99.38% 61,927 98.99%
2 Alaska 9,866 9,821 99.54% 7,759 78.64% 215 2.18%
3 Arizona 85,470 81,956 95.89% 57,352 67.10%
4 Arkansas 36,840 36,446 98.93% 558 1.51%
o | vy I v —
5 California 532,610 527,297 99.00% 3,372 0.63%
olorado 5,67 X X () X X ()
6 Colorad 65,679 63,219 96.25% 60,530 92.16%
7 Connecticut 43,370 43,723 * 100.81% 43,942 *  101.32%
8 Delaware 11,639 11,714 *100.64% 10,692 91.86%
S [ S ——r—ve I E—
9 District of Columbia 15,159 15,125 99.78% 287 1.89%
10 Florida 204,305 204,030 99.87%
11 Georgia 133,524 189,498 || * 141.92%
i 0, 0,
12 Hawall 17,638 17,612 99.85% - 187 1.06%
13 ldaho 19,863 20,254 *101.9/% 13,804 69.50% 199 1.00%
14 lllinois 181,984 188,164 || * 103.40%
15 Indiana 87,891 87,639 99.71% 31,782 36.16%
16 lowa 38,418 38,141 99.28% 1,439 3.75%
v | ——————v— =y
17 Kansas 39,232 39,031 99.49%
18 Kentucky 54,423 54,515 * 100.17%
19 Louisiana 68,275 67,843 99.37%
20 Maine 13,462 13,341 99.10%
F B O O O
21 Maryland 69,574 72,390 *104.05% 61,152 87.89%
22 Massachusetts 82,673 82,703 * 100.04% 8,818 10.67%
23 Michigan 134,889 134,022 99.36%
24 Minnesota 67,546 68,402 *101.27% 619 0.92%
25 Mi ssissippi 42,980 44,075 * 102.55%
26 Missouri 78,302 78,640 * 100.43% 13,295 16.98% 5,282 6.75%
27 Montana 10,927 10,825 99.07% 3,550 32.49%
28 Nebraska 24,961 24,863 99.61%
[29 Nevada 30,387 30,659 *100.90% 25,668 84.47%
30 New Hampshire 13,987 13,879 99.23% 815 5.83%
31 New Jersey 112,311 112,241 99.94% 10,716 9.54%
32 New Mexico 26,809 25,865 96.48% 23,851 88.9/%
e | e | ———
[33 New York 259,995 258,449 99.41%
34 North Carolina 121,347 120,750 99.51%
35 North Dakota 8,847 8,806 99.54% 494 5.58%
36 Ohio 155,943 160,566 || * 102.96% 37,021 23.74%
_ e | e | mr——— T —rt
37 Oklahoma 48,650 52,760 *108.45%
38 Oregon 46,790 46,879 * 100.19% 42,423 90.67% 861 1.84%
39 Pennsylvania 146,857 148597 || * 101.18%
40 Rhode Island 13,180 13,150 99.77% 427 3.24%
_ A N —s I
41 South Carolina 53,562 52,176 97.41% 3,657 6.83%
42 South Dakota 10,589 10,760 101.61% 1,583 14.95% 102 0.96%
43 Tennessee 84,832 79,539 93.76%
44 Texas 368,019 355,100 96.49% 348,132 94.60% 1,919 0.52%
p— S rr—v— o I I E—
45 Utah 48,454 47,423 97.87% 46,460 95.88% 387 0.80%
46 Vermont 6,277 6,040 96.22% 326 5.19%
47 Virginia 96,755 99,410 *  102.74% 12,644 13.07%
48 Washington 80,453 76,886 95.5/% 69,588 86.50% 1,150 1.43%
e | —————y— vy
49 West Virginia 21,620 21,321 98.62%
50 Wisconsin 68,250 66,614 97.60% 1,196 1.75% 1,142 1.67%
51 Wyoming 5,847 5,480 93.72% 3,413 58.37%
52 Puerto Rico 59,461 57,155 96.12% 533 0.90%
[53 Virgin T9ands 1,851 1,851 100.00% 40 2.16% 29 1.5/%
( TOTAL a 4125135 || 4,159,818 b 618,908 bl[ 274851 bl| 127,579

* Percentage > 100% denotes inability of program to separate infants screened from specimens received; a = totals should be viewed as a rough estimate due to

inability of many states, to know actual number of infants screened. Many programs count samples received but cannot eliminate duplication when multiple samples

arereceived; b = cannot be calculated due to inaccurate data.
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4. Hypothyroidism

4.0 Introduction

Screening for congenital hypothyroidism became a
part of many U.S. screening programs in the late
1970's. Initially most U.S. programs utilized screening
for thyroxin (T4) as the laboratory screening method
of choice. From an initia group of abnormal T4
results, a certain group (usually a group
approximating 10% of the total analyzed) was chosen
for reanalysis with thyrotropin (TSH). From these two
test results newborns were placed in risk categories
for follow-up with the most active follow-up being
applied to those with low T4 values coupled with high
TSH values.

Over the years, as the commercial reagents have
become more sensitive and specific, there has been a
slow migration of programs towards using a primary
TSH testing protocol, but this has been confounded
by the tendency among most newborn nurseries to
discharge babies earlier, many within the first 12-24
hours. This may result in an increase higher number
of false positive TSH reports on newborns screened
within the first 12 hours and this must be a
consideration of programs considering the primary
TSH screening approach. As programs have matured,
so, too, have their data and this is reflected in the
tablesin this section.

4.1 Definitions for
Hypothyroidism

Primary

Programs were asked to give the definition used by
their program to define primary hypothyroidism.
There is still not uniform agreement among programs
as to the definition to be used for primary
hypothyroidism. Most programs use a combination
of a low blood spot T4 and elevated TSH, but the
definitions of ‘high’ or ‘low’ vary. An abnormal
screening test is usually followed by a serum thyroid
profile interpreted by the physician treating the
newborn. It is hoped that eventually programs can
come to a consensus as to the best definition to use
and the extent to which a pediatric endocrinologist
should be involved in the final determination. The
results of the survey of definitions used for primary
hypothyroidism are givenin Table 4.01.
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4.2 Definitions for

Hypothyroidism

Secondary

In addition to detecting primary hypothyroidism,
programs using T4 for initial testing have the
capability to detect cases of secondary
hypothyroidism. Rather than offer a definition, the
questionnaire asked programs to give their definition
for secondary hypothyroidism for comparison with
others. A large number of responders chose to leave
this definition to physicians making the diagnosis but
a few gave guidance to be considered. Table 4.02
gives the results of this survey.

4.3 Definitions for Transent

Hypothyroidism

Programs were asked to give their definition of
transient hypothyroidism since this terminology was
often used in reports of data submitted for this
Report. The results of this request are givenin Table
4.03.

4.4  Definitions for ‘Other’ Types
of Hypothyroidism

It was also necessary to request the program’s
definition for ‘other’ types of hypothyroidism that
might be included. Tertiary hypothyroidism data and
other data that might be collected through
hypothyroid screening programs. The responses to
this question are given in Table 4.04.

4.5 Laboratory Techniques

While most U.S. programs began their hypothyroid
screening programs with radioimmunoassay for T4,
other techniques are available and have become more
popular in some programs, particularly in those using
TSH as the primary screening assay. In order to
monitor trends among programs in laboratory
techniques, programs were asked to report on their
laboratory protocols. These data are reported in Table
4.05.
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4.6 Initial Screening Results

In order to ascertain the effectiveness of screening for
hypothyroidism, programs were asked to report their
findings on initial screening. Initial screening was
defined as the first reportable test, and programs were
asked not to include duplicate screenings. By
reviewing the number of newborns screened and
confirmed versus the number of positive tests
reported, the efficiency of the testing protocol may be
evaluated. These data are reported in Table 4.06.

Additionally, programs were asked to report the
number of positive patients ‘lost to follow-up’ as a
means of evaluating the follow-up procedures.
Programs wishing to explain some of their responses
provided information included as footnotes b the
table. Due to concerns that some programs may
report inaccurate or inappropriate data in some of
their responses, no totals were given in some
columns of the table. Care should be taken in using
these data, since not all programs reported data.

4.7 Second Screen Results

Please see Section 3.6 for a more complete discussion
of the data on second screening tests. Second screen
data are reported in Table 4.07 and are divided on the
basis of whether the second screens are required on
al newborns (‘required’) or are obtained on some
other basis (‘discretionary’) when a second test is
performed without regard for the initial screening
result. Programs that requested a second screen
because of either a certain result on the first screen
that acted as impetus for a second screen or because
of an unsatisfactory first screen (usualy due to
sample condition or early collection) were asked to
report these data as ‘repeat screens' and these are
also included.

For each case, the data requested included the total
newborns tested, the total with findings considered
not normal, and the number of confirmed cases
divided by type of clinical finding. Once again, the
reader is cautioned about using the data without
regard to notes of explanation.

4.8 Cases of Primary
Hypothyroidism Divided by
Sex and Race/Ethnicity
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Programs were asked to report the total of al
confirmed cases of primary hypothyroidism, whether
detected on first or second screen, divided by sex and
race/ethnicity. The term race/ethnicity was used
because some states with high Hispanic populations
maintain Hispanic data in much the same way that
other states maintain racial data. These data are
reported in Table 4.08. For comparative data about
the breakdown of births in all states and territories,
the reader isreferred to the tablesin Chapter 1.

49 Cases of Secondary Hypo-
thyroidism Divided by Sex
and Race/Ethnicity

Programs were also asked to report all diagnosed
cases of secondary hypothyroidism and these data
arereported in Table 4.09.

410 Cases of Transient Hypo-
thyroidism Divided by Sex
and Race/Ethnicity

Programs also reported totals of cases of transient
hypothyroidism divided by sex and race/ethnicity.
These dataare reported in Table 4.10.

4.11 Cases of Unclassified Types
of Hypothyroidism Divided
by Sex and Race/Ethnicity

A limited number of programs reported data on
unclassified types of hypothyroidism divided by sex
and race/ethnicity. These data are reported in Table
411
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4.12 Time Until Treatment

In order to look at overal program efficiency,
programs were asked to report the number of days
from birth until treatment of primary hypothyroidism.
The general definition of treatment used in the
questionnaire was “initiation of dietary or drug
regimen” and programs using a different definition
were asked to report their definition for inclusion as a
footnote to the tabulation. Programs were asked to
provide footnote information for any cases not
treated within the first 21 days of life. These data are
reported in Table 4.12.

4.13 Historic Data

In order to document the value of screening for
hypothyroidism, programs were asked to supply
whatever historic data they could on their screening
program. In particular, they were asked to give the
date the program began and the number of various
types of cases detected over the years. These data
are given in Table 4.13. Since many programs have
historically not maintained these data, the reader is
cautioned about using them out of context.

4.14 Total Cases Detected

Table 4.14 gives a summation of the data contained in
Tables 4.06 and 4.07 along with the number of births
in each state or territory as reported in Table 1.01.
This table was included so that the reader could view
a tabulation of these data without having to refer to
several tables.

4.15 Summation of Testing

Table 4.15 is a table summing the significant testing
data from this Chapter. It includes the total births
from Table 1.01, the total newborns reported as being
screened, and the testing datareported in Tables 4.06
and 4.07. Comparative percentages have been
provided at the request of a number of readers, but in
many cases these data are based on estimates or on
data that appear to contain duplicate information thus
causing total compliance percentages to exceed 100%.
Data responders are requested to review these data
and adjust their responses to future questionnaires
0]
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that more meaning can be associated with the data. In
particular, the data in this table seem to point out the
difficulty of many programs in separating total
samples received from total births screened (i.e. many
cannot differentiate between first tests received and
others that might have been submitted as
independent second tests or repeat screens).
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Table4.01: Definitionsfor Primary Hypothyroidism

State/Territory Definition for Primary Hypothyroidism

1 Alabama | Low or Low Normal T4 with TSH elevated > 60 plU/mg and confirmed by thyroid profile.

2 Alaska ||L0w thyroid hormone due to abnormality of the thyroid gland.

3 Arizona ||It isthe inability of the thyroid to secrete enough T4 with an elevated TSH.

4 Arkansas |[Elevated TSH on initial screen, persisting on subsequent testing.

5 California ||Elevated TSH, confirmatory testing and designation by MD.

6 Colorado ||Diagnosis made by primary care provider and/or pediatric endocrinologist.

||7 Connecticut ||Classified by treatment center.

[l Delaware |[Refer infants with TSH > 50 plU/mL ; discuss infants T4 < 4 mg/dL and normal TSH. Low BW discuss w/neonatol ogist.

9 District of Columbia ||Elevated TSH.

10 Florida ||A permanent pathologic state characterized by abn. low blood levels of thyroid hormones or other as defined by endocrinologists.

11 Georgia ||Low or normal T4 with persistent elevation of TSH/confirmed by Endocrinologist with further studies.

12 Hawaii ||LOW thyroid hormone due to the thyroid gland. Diagnosis made by medical consultant.

13 Idaho ||L0w thyroid hormone due to an abormality of the thyroid gland.

14 lllinois ||Diagnosis and classification determined by pediatric endocrinologist.

15 Indiana ||Low T4, elevated TSH. Diagnosis & classification made by clinical consultant, supported by diagnostic tests.

16 lowa |[Low thyroid hormone levels and high TSH.

17 Kansas ||Abnorma||y low thyroid hormone levels secondary to thyroid dygeneses or defect.

18 Kentucky ||Persi stent elevations of TSH usually associated with low levels of serum T4.

19 Louisiana ||Pati ent requiring thyroid replacement medication for adequate thyroid functioning.

20 Maine Persistently elevated TSH & low T4. Confirmed by medical consultant.

21 Maryland T4 < 6.5 pg/dL or 2 SD below mean for run (tray), TSH > 30 plU/mL. (Serum total & free are low, TSH elevated)

22 Massachusetts Classification dependent on endocrinologist's definition.

23 Michigan TSH elevated > 3 from normal if T4 isnorma. TSH elevated > 2 from normal if T4 islow.

24 Minnesota TSH > 60 plU/mL. Final diagnosis made by pediatric endocrinologist.

25 Mississippi Defined by individual endocrinologist.

26 Missouri ||Diagnosis& classification determined by medical consultant.

27 Montana ||Ele\/ated TSH (> 40 plU/mL) and low or normal T4.

28 Nebraska Determination made by primary care physician or endocrinologist.

29 Nevada T4 > 3 plU/mL regardless of TSH results (F